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Discover  The  Elegance  Of  A Hybrid 
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the  beauty  of  the  hybrid  Lily 

that  catches  the  eye.  The 
vibrant  color.  The  delicately 
shaped  petals.  But  study  it 
more  closely,  and  its  elegance 
becomes  apparent-a  gentle 
blend  of  softness  and  strength. 

At  first  glance,  it's  the 
enhanced  performance  of 
Vaseretic"  that  catches  the 
eye.  But  study  Vaseretic® 
more  closely,  and  its  elegance 
becomes  apparent.  The  way 
its  one-tablet,  once-a-day 


dosage  minimizes  multiple 
medications.  Minimizes  the 
number  of  insurance 
copayments.  And  minimizes 
potassium  supplementation. 

A hybrid  blending  of 
tolerability  and  power  that's 
available  for  the  right  patient. 
Vaseretic  is  indicated  for  the 
treatment  of  hypertension  in 
patients  for  whom  combination 
therapy  is  appropriate. 

And  an  elegant  discovery  for 

your  practice. 


VASERETIC  10-25 

w Enalapril  Maleate-Hydrochlorothiazide  l 


Vaseretic"  is  contraindicated  in  patients  who  are  hypersensitive  to  any  component  of  this  product  or  to  other  sulfonamide- 
derived  drugs  and  in  patients  with  a history  of  angioedema  related  to  previous  treatment  with  an  ACE  inhibitor. 
Dosage  must  be  individualized;  the  fixed  combination  is  not  for  initial  therapy. 

Evaluation  of  the  hypertensive  patient  should  always  include  assessment  of  renal  function. 

For  a Brief  Summary  of  Prescribing  Information,  see  adjacent  pages. 


USE  IN  PREGNANCY:  When  used  in  pregnancy  during  the  second  and  third  trimesters,  ACE  inhibitors  can  cause 
injury  and  even  death  to  the  developing  fetus.  When  pregnancy  is  detected,  Vaseretic  (Enalapril  Maleate- 
Hydrochlorothiazide)  should  be  discontinued  as  soon  as  possible.  See  WARNINGS,  Fctal/Neonatal  Morbidity  and  Mortality. 
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VASERETIC 

(ENALAPRIL  MALEATE-HYDROCHLOROTHIAZIDE) 


USE  IN  PREGNANCY:  When  used  in  pregnancy  during  the  second 
and  third  trimesters,  ACE  inhibitors  can  cause  injury  and  even  death  to 
the  developing  fetus.  When  pregnancy  is  detected,  VASERETIC 
(Enalapnl  Maleate-Hydrochlorotniazide)  should  be  discontinued  as  soon 
as  possible.  See  WARNINGS,  Fetal/Neonatal  Morbidity  and  Mortality. 


CONTRAINDICATIONS:  VASERETIC  is  contraindicated  in  patients  who 
are  hypersensitive  to  any  component  of  this  product  and  in  patients  with  a 
history  of  angioedema  related  to  previous  treatment  with  an  angiotensin 
converting  enzyme  inhibitor.  Because  of  the  hydrochlorothiazide  compo- 
nent, this  product  is  contraindicated  in  patients  with  anuna  or  hypersensitiv- 
ity to  other  sulfonamide-denved  drugs. 

WARNINGS:  General;  Enalapril  Maleate;  Hypotension:  Excessive  hypotension 
was  rarely  seen  in  uncomplicated  hypertensive  patients  but  is  a possible  con- 
sequence of  enalapril  use  in  severely  salt/volume  depleted  persons  such  as 
those  treated  vigorously  with  diuretics  or  patients  on  dialysis. 

Syncope  has  been  reported  in  1.3  percent  of  patients  receiving 
VASERETIC.  In  patients  receiving  enalapnl  alone,  the  incidence  of  syncope 
is  0.5  percent.  The  overall  incidence  of  syncope  may  be  reduced  bv  proper 
titration  of  the  individual  components.  (See  PRECAUTION'S,  Drug 
Interactions,  and  ADVERSE  REACTIONS.) 

In  patients  with  severe  congestive  heart  failure,  with  or  without  associated 
renal  insufficiency,  excessive  hypotension  has  been  observed  and  may  be 
associated  with  oliguria  and/or’progressive  azotemia,  and  rarely  with  acute 
renal  failure  and/or  death.  Because  of  the  potential  fall  in  blood  pressure  in 
these  patients,  therapy  should  be  started  under  very  close  medical  supervi- 
sion. Such  patients  snould  be  followed  closely  for  the  first  two  weeks  of  treat- 
ment and  whenever  the  dose  of  enalapril  and/or  diuretic  is  increased. 
Similar  considerations  may  apply  to  patients  with  ischemic  heart  or  cere- 
brovascular disease,  in  whom  an  excessive  fall  in  blood  pressure  could  result 
in  a myocardial  infarction  or  cerebrovascular  accident. 

If  hypotension  occurs,  the  patient  should  be  placed  in  the  supine  position 
and,  \(  necessary,  receive  an  intravenous  infusion  of  normal  saline.  A tran- 
sient hypotensive  response  is  not  a contraindication  to  further  doses,  which 
usually  can  be  given  without  difficulty  once  the  blood  pressure  has  increased 
after  volume  expansion. 

Angioedema:  Angioedema  of  the  face,  extremities,  lips,  tongue,  glottis 
and/or  larynx  has  been  reported  in  patients  treated  with  angiotensin  convert- 
ing enzyme  inhibitors,  mcluding  enalapril.  This  may  occur  at  any  hme  during 
treatment.  In  such  cases  VASERETIC  should  be  promptly  discontinued  ana 
appropnate  therapy  and  monitoring  should  be  provide  until  complete  and 
sustained  resolution  of  signs  and  symptoms  has  occurred.  In  instances  where 
swelling  has  been  confined  to  the  face  and  lips  the  condition  has  generally 
resolved  without  treatment,  although  antihistamines  have  been  useful  in 
relieving  symptoms.  Angioedema  associated  with  laryngeal  edema  may  be 
fatal.  Where  mere  is  involvement  of  the  tongue,  glottis  or  larynx,  likely  to 
cause  airway  obstruction,  appropriate  therapy,  e.g.,  subcutaneous  epineph- 
rine solution  1:1000  (03  mL  to  0.5  mL)  and/or  measures  necessary  to  ensure  a 
patent  airway,  should  be  promptly  provided.  (See  ADVERSE  REACTIONS.) 

Patients  with  a history  of  angioedema  unrelated  to  ACE  inhibitor  therapy 
may  be  at  increased  rislc  of  angioedema  while  receiving  an  ACE  inhibitor 
(see  also  CONTRAINDICATIONS). 

Neutropenia/ Agranulocytosis  Another  angiotensin  converting  enzyme 
inhibitor,  captopnl,  has  been  shown  to  cause  agranulocytosis  and  Done  mar- 
row depression,  rarely  in  uncomplicated  patients  but  more  frequently  in 
patients  with  renal  impairment  especially  if  they  also  have  a collagen  vascu- 
lar disease.  Available  data  from  clinical  trials  of  enalapnl  are  insufficient  to 
show  that  enalapril  does  not  cause  agranulocytosis  at  similar  rates. 
Marketing  experience  has  revealed  several  cases  of  neutropenia  or  agranulo- 
cytosis in  which  a causal  relationship  to  enalapril  cannot  be  excluded. 
Periodic  monitonng  of  white  blood  cell  counts  in  patients  with  collagen  vas- 
cular disease  and  renal  disease  should  be  considered. 

Hydrochlorothiazide.  Thiazides  should  be  used  with  caution  in  severe  renal 
disease.  In  patients  with  renal  disease,  thiazides  may  precipitate  azotemia. 
Cumulative  effects  of  the  drug  may  develop  in  patients  with  impaired  renal 
function. 

Thiazides  should  be  used  with  caution  in  patients  with  impaired  hepatic 
function  or  progressive  liver  disease,  since  minor  alterations  of  fluid  and 
electrolyte  balance  may  precipitate  hepatic  coma. 

Sensitivity  reactions  may  occur  in  patients  with  or  without  a history  of 
allergy  or  bronchial  asthma’ 

The  possibility  of  exacerbation  or  activation  of  systemic  lupus  ery- 
thematosus has  been  reported. 

Lithium  generally  should  not  be  given  with  thiazides  (see  PRECAU- 
TIONS, Drug  Interactions,  Enalapnl  Maleate  and  Hydrochlorothiazide). 

Pregnancy ; Enalapnl -Hydrochlorothiazide : There  was  no  teratogenicity  in  rats 

fiven  up  to  90  mg/kg/day  of  enalapril  (150  times  the  maximum  human 
ose)  in  combination  with  10  mg/kg/day  of  hydrochlorothiazide  (2  >/2  times 
the  maximum  human  dose)  or  in  mice  given  up  to  30  mg/kg/day  of 
enalapril  (50  times  the  maximum  human  dose)  in  combination  with  10 
mg/kg/day  of  hydrochlorothiazide  (2  >/2  times  the  maximum  human  dose). 
At  these  doses,  fetotoxidty  expressed  as  a decrease  in  average  fetal  weight 
occurred  in  both  species.  No  fetotoxidty  occurred  at  lower  doses;  30/10 
mg/kg/day  of  enalapnl-hydrochJorothiazide  in  rats  and  10/10  mg/kg/day 
of  enalaprif-hydrochlorothiazide  in  mice. 

When  used  in  pregnancy  during  the  second  and  third  trimesters,  ACE 
inhibitprs  can  cause  injury  and  even  death  to  the  developing  fetus.  When 
pregnancy  is  detected,  VASERETIC  should  be  discontinued  as  soon  as  possi- 
ble. (See  Enalapnl  Maleate,  Fetal/Neonatal  Morbidity  and  Mortality,  below.) 
Enalapnl  Maleate;  Fetal/Neonatal  Morbidity  and  Mortality  ACE  inhibitors  can 
cause  fetal  and  neonatal  morbidity  and  death  when  administered  to  preg- 
nant women.  Several  dozen  cases  nave  been  reported  in  the  world  literature. 
When  pregnancy  is  detected,  ACE  inhibitors  should  be  discontinued  as  soon 
as  possible. 

The  use  of  ACE  inhibitors  during  the  second  and  third  trimesters  of  preg- 
nancy has  been  associated  with  fetal  and  neonatal  injury,  including  hypoten- 
sion, neonatal  skull  hypoplasia,  anuria,  reversible  or  irreversible  renal  failure, 
and  death.  Oligohydramnios  has  also  been  reported,  presumably  resulting 
from  decreasea  fetal  renal  function;  oligohydramnios  in  this  setting  has  been 
associated  with  fetal  limb  contractures,  craniofacial  deformation,  and 
hypoplastic  lung  development.  Prematurity,  intrauterine  growth  retardation, 
ana  patent  ductus  arteriosus  have  also  been  reported,  although  it  is  not  clear 
whether  these  occurrences  were  due  to  the  ACE-inhibitor  exposure. 

These  adverse  effects  do  not  appear  to  have  resulted  from  intrauterine 
ACE-inhibitor  exposure  that  has  been  limited  to  the  first  trimester  Mothers 
whose  embryos  and  fetuses  are  exposed  to  ACE  inhibitors  only  during  the 
first  trimester  should  be  so  informed.  Nonetheless,  when  patients  become 
regnant,  physicians  should  make  every  effort  to  discontinue  the  use  of 
ASERETTC  as  soon  as  possible. 

Rarely  (probably  less  often  than  once  in  every  thousand  pregnancies),  no 


alternative  to  ACE  inhibitors  will  be  found.  In  these  rare  cases,  the  mothers 
should  be  apprised  of  the  potential  hazards  to  their  fetuses,  and  senal  ultra- 
sound examinations  should  be  performed  to  assess  the  intraamniotic  envi- 
ronment. 

If  oligohydramnios  is  observed,  VASERETIC  should  be  discontinued 
unless  it  is  considered  lifesaving  for  the  mother.  Contraction  stress  testing 
(CST),  a non-stress  test  (NST),  or  biophysical  profiling  (BPP)  may  be  appro- 
pnate, depending  upon  the  week  of  pregnancy.  Patients  and  physicians 
should  be  aware,  however,  that  oligohydramnios  may  not  appear  until  after 
the  fetus  has  sustained  irreversible  injury 

Infants  with  histories  of  in  utero  exposure  to  ACE  inhibitors  should  be 
closely  observed  for  hypotension,  oliguna,  and  hyperkalemia.  If  oliguna 
occurs,  attention  should  he  directed  toward  support  of  blood  pressure  and 
renal  perfusion.  Exchange  transfusion  or  dialysis  mav  be  required  as  means 
of  reversing  hypotension  and/or  substituting  for  disordered  renal  function. 
Enalapril,  whioi  crosses  the  placenta,  has  been  removed  from  neonatal  circu- 
lation by  peritoneal  dialysis  with  some  clinical  benefit,  and  theoretically  may 
be  removed  by  exchange  transfusion,  although  there  is  no  experience  with 
the  latter  procedure. 

No  teratogenic  effects  of  enalapnl  were  seen  in  studies  of  pregnant  rats, 
and  rabbits.  On  a mg/kg  basis,  the  doses  used  were  up  to  333  times  Cm  rats), 
and  50  times  (in  rabbits)  the  maximum  recommended  numan  dose. 
Hydrochlorothiazide;  Teratogenic  Effects:  Reproduction  studies  in  the  rabbit,  the 
mouse  and  the  rat  at  doses  up  to  100  mg/kg/day  (50  times  the  human  dose) 
showed  no  evidence  of  external  abnormalities  of  the  fetus  due  to 
hydrochlorothiazide.  Hydrochlorothiazide  given  in  a two-litter  study  in  rats  at 
doses  of  4 - 5. 6 mg/kg/day  (approximately  1 - 2 times  the  usual  daily  human 
dose)  did  not  impair  fertility’  or  produce  birth  abnormalities  in  the  offspring. 
Thiazides  cross  the  placental  barrier  and  appear  in  cord  blood 

Nonteratogenic  Effects:  These  may  include  fetal  or  neonatal  jaundice,  throm- 
bocytopenia, and  possibly  other  adverse  reactions  which  have  occurred  in 
the  adult. 

PRECAUTIONS:  General;  Enalapril  Maleate;  Impaired  Renal  Function:  As  a con- 
sequence of  inhibiting  the  renin-angiotensin-aldosterone  system,  changes  in 
renal  function  may  be  anticipated  in  susceptible  individuals.  In  patients  with 
severe  congestive  heart  failure  whose  renal  function  may  depend  on  the 
activity  of  the  renin-angiotensin-aldosterone  system,  treatment  with 
angiotensin  converting  enzyme  inhibitors,  including  enalapril,  may  be  associ- 
ated with  oliguna  ana/or  progressive  azotemia  and  rarely  with  acute  renal 
failure  and/or  death. 

In  clinical  studies  in  hypertensive  patients  with  unilateral  or  bilateral  renal 
artery  stenosis,  increases  in  blood  urea  nitrogen  and  serum  creatinine  were 
observed  in  20  percent  of  patients.  These  increases  were  almost  always 
reversible  upon  discontinuation  of  enalapnl  and/or  diuretic  therapy.  In  such 
patients  renal  function  should  be  monitored  dunng  the  first  few  weeks  of 
therapy. 

Some  patients  with  hypertension  or  heart  failure  with  no  apparent  pre- 
existing renal  vascular  disease  have  developed  increases  in  blood  urea  and 
serum  creatinine,  usually  minor  and  transient,  especially  when  enalapril  has 
been  given  concomitantly  with  a diuretic.  This  is  more  likely  to  occur  in 
patients  with  pre-existing  renal  impairment.  Dosage  reduction  of  enalapnl 
and/or  discontinuation  of  the  diuretic  may  be  required 

Evaluation  of  the  hypertensive  patient  should  always  include  assess- 
ment of  renal  function. 

Hemodialysis  Patients  Anaphylactoid  reactions  have  been  reported  in 
patients  dialyzed  with  high-flux  membranes  (e.g.,  AN  69*)  and  treated  con- 
comitantly with  an  ACE  inhibitor  In  these  patients  consideration  should  be 
given  to  using  a different  type  of  dialysis  membrane  or  a different  class  of 
antihypertensive  agent. 

Hyperkalemia:  Elevated  serum  potassium  (greater  than  5.7  mEa/L)  was 
observed  in  approximately  one  percent  of  hypertensive  patients  in  clinical  tri- 
als treated  with  enalapril  alone.  In  most  cases  these  were  isolated  values 
which  resolved  despite  continued  therapy,  although  hyperkalemia  was  a 
cause  of  discontinuation  of  therapy  in  0.28  percent  of  hypertensive  patients. 
Hyperkalemia  was  less  frequent  (approximately  0.1  percent)  in  patients  treat- 
ed with  enalapnl  plus  hydrochlorothiazide.  Risk  factors  for  the  development 
of  hyperkalemia  include  renal  insufficiency,  diabetes  mellitus,  and  the  con- 
comitant use  of  potassium-spanng  diuretics,  potassium  supplements  and/or 
potassium-containing  salt  substitutes,  which  should  be  used  cautiously,  if  at 
all,  with  enalapnl.  (See  Drug  Interactions.) 

Cough  Cough  has  been  reported  with  the  use  of  ACE  inhibitors. 
Characteristically,  the  cough  is  nonproductive,  persistent  and  resolves  after 
discontinuation  of  therapy.  ACE  inhibitor-induced  cough  should  be  consid- 
ered as  part  of  the  differential  diagnosis  of  cough. 

Surgery /Anesthesia:  In  patients  undergoing  major  surgery  or  dunng  anes- 
thesia with  agents  that  produce  hypotension,  enalapril  may  block 
angiotensin  II  formation  secondary  to  compensatory  renin  release.  If 
hypotension  occurs  and  is  considered  to  be  due  to  this  mechanism,  it  can  be 
corrected  by  volume  expansion. 

Hydrochlorothiazide : Periodic  determination  of  serum  electrolytes  to  detect 
possible  electrolyte  imbalance  should  be  performed  at  appropnate  intervals. 
All  patients  receiving  thiazide  therapy  should  be  observed  for  clinical  signs 
of  fluid  or  electrolyte  imbalance:  hyponatremia,  hypochloremic  alkalosis,  and 
hypokalemia.  Seriim  and  urine  electrolyte  determinations  are  particularly 
important  when  the  patient  is  vomiting  excessively  or  receiving  parenteral 
fluids.  Warning  signs  or  symptoms  of  fluid  and  electrolyte  imbalance,  lrre- 
^>ective  of  cause,  include  dryness  of  mouth,  thirst,  weakness,  lethargy, 
drowsiness,  restlessness,  confusion,  seizures,  muscle  pains  or  cramps,  mus- 
cular fatigue,  hypotension,  oliguna,  tachycardia,  and  gastrointestinal  distur- 
bances such  as  nausea  and  vomiting. 

Hypokalemia  may  develop,  especially  with  bnsk  diuresis,  when  severe 
cirrhosis  is  present,  or  after  prolonged  therapy.  Interference  with  adequate 
oral  electrolyte  intake  will  also  contribute  to  hypokalemia.  Hypokalemia  may 
cause  cardiac  arrhythmia  and  may  also  sensitize  or  exaggerate  the  response 
of  the  heart  to  the  toxic  effects  of  digitalis  (e.g.,  increased  ventricular  irritabili- 
ty). Because  enalapnl  reduces  the  production  of  aldosterone,  concomitant 
therapy  with  enalapril  attenuates  the  diuretic-induced  potassium  loss  (see 
Druglnteractions,  Agents  Increasing  Serum  Potassium). 

Although  any  chloride  deficit  is  generally  mild  and  usually  does  not 
require  specific  treatment  except  under  extraordinary  circumstances  (as  in 
liver  disease  or  renal  disease),  chlonde  replacement  may  be  required  in  the 
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treatment  of  metabolic  alkalosis 

Diluhonal  hyponatremia  may  occur  in  edematous  pabents  in  hot  weather, 
appropnate  therapy  is  water  restnction,  rather  than  administration  of  salt 
except  in  rare  instances  when  the  hyponatremia  is  life-threatening.  In  actual 
salt  depletion,  appropnate  replacement  is  the  therapy  of  choice 

Hvperuncemia  may  occur  or  frank  gout  may  be  precipitated  in  certain 
patients  receiving  thiazide  therapv 

In  diabetic  patients  dosage  adjustments  of  insulin  or  oral  hypoglycemic 
agents  may  be  required  Hyperglycemia  may  occur  with  thiazide  diuretics. 
Thus  latent  diabetes  mellitus  may  become  manifest  during  thiazide  therapy 

The  antihypertensive  effects  of  the  drug  may  be  enhanced  in  the  postsym- 
pathectomy patient. 

If  progressive  renal  impairment  becomes  evident  consider  withholding  or 
discontinuing  diuretic  therapy 

Thiazides  nave  been  shown  to  increase  the  urinary  excretion  of  magne- 
sium; this  may  result  in  hypomagnesemia 

Thiazides  may  decrease  urinary  calcium  excretion.  Thiazides  may  cause 
intermittent  and  slight  elevation  of  serum  calcium  in  the  absence  of  known 
disorders  of  calcium  metabolism.  Marked  hypercalcemia  may  be  evidence  of 
hidden  hyperparathyroidism.  Thiazides  should  be  discontinued  before  car- 
rying out  tests  for  parathyroid  function. 

Increases  in  cholesterol  and  triglyceride  levels  may  be  associated  with  thi- 
azide diuretic  therapy. 

Information  for  Patients;  Angioedema : Angioedema,  including  laryngeal  edema, 
may  occur  at  any  time  dunng  treatment  with  angiotensin  converting  enzyme 
inhibitors,  including  enalapril.  Patients  should  be  so  advised  and  told  to 
report  immediately  any  signs  or  symptoms  suggesting  angioedema  (swelling 
of  face,  extremities,  eyes,  tips,  tongue,  difficulty  in  swallowing  or  breathing) 
and  to  take  no  more  drug  until  they  have  consulted  with  the  prescribing 
physician. 

Hypotension:  Patients  should  be  cautioned  to  report  lightheadedness  espe- 
cially during  the  first  few  days  of  therapy.  If  actual  syncope  occurs,  the 
patients  should  be  told  to  discontinue  the  drug  until  they  have  consulted 
with  the  prescribing  physician. 

All  patients  should  be  cautioned  that  excessive  perspiration  and  dehydra- 
tion may  lead  to  an  excessive  fall  in  blood  pressure  because  of  reduction  in 
fluid  volume  Other  causes  of  volume  depletion  such  as  vomiting  or  diarrhea 
may  also  lead  to  a fall  in  blood  pressure,  patients  should  be  advised  to  con- 
sult with  the  physician. 

Hyperkalemia : Patients  should  be  told  not  to  use  salt  substitutes  containing 
potassium  without  consulting  their  physician. 

Neutropenia:  Patients  should  be  told  to  report  promptly  any  indication  of 
infection  (e.g.,  sore  throat,  fever)  which  may  he  a sign  of  neutropenia. 

Pregnancy:  Female  patients  of  childbearing  age  should  be  told  about  the 
consequences  of  second-  and  third-trimester  exposure  to  ACE  inhibitors,  and 
they  snould  also  be  told  that  these  consequences  do  not  appear  to  have 
resulted  from  intrauterine  ACE-inhibitor  exposure  that  has  been  limited  to 
the  first  trimester.  These  patients  should  be  asked  to  report  pregnancies  to 
theirphysicians  as  soon  as  possible. 

NOTE:  As  with  many  other  drugs,  certain  advice  to  patients  being  treated 
with  VASERETIC  is  warranted.  This  information  is  intended  to  aid  in  the 
safe  and  effective  use  of  this  medication.  It  is  not  a disclosure  of  all  possible 
adverse  or  intended  effects. 

Drug  Interactions;  Enalapnl  Maleate;  Hypotension— Patients  on  Diuretic  Therapy; 
Patients  on  diuretics  and  especially  those  in  whom  diuretic  therapy  was 
recently  instituted,  may  occasionally  experience  an  excessive  reduction  of 
blood  pressure  after  initiation  of  therapy  with  enalapril.  The  possibility  of 
hypotensive  effects  with  enalapnl  can  be  minimized  by  either  Discontinuing 
the  diuretic  or  increasing  the  salt  intake  prior  to  initiation  of  treatment  with 
enalapril.  If  it  is  necessary  to  continue  the  diuretic,  provide  medical  supervi- 
sion for  at  least  two  hours  and  until  blood  pressure  has  stabilized  for  at  least 
an  additional  hour.  (See  WARNINGS.) 

Agents  Causing  Renin  Release:  The  antihypertensive  effect  of  enalapnl  is 
augmented  by  antihvpertensive  agents  that  cause  renin  release  (e.g.,  diuret- 
ics). 

Other  Cardiomscular  Agents:  Enalapnl  has  been  used  concomitantly  with 
beta  adrenergic-blocking  agents,  methyldopa,  nitrates,  calcium-blocking 
agents,  hydralazine  and  prazosin  without  evidence  of  clinically  significant 
adverse  interactions. 

Agents  Increasing  Serum  Potassium:  Enalapnl  attenuates  diuretic-induced 
potassium  loss.  Potassium-sparing  diuretics  (e.g.,  spironolactone,  tri- 
amterene, or  amilonde),  potassium  supplements,  or  potassium-containing 
salt  substitutes  may  lead  to  significant  increases  in  serum  potassium. 
Therefore,  if  concomitant  use  of  these  agents  is  indicated  because  of  demon- 
strated hypokalemia  they  should  be  used  with  caution  and  with  frequent 
monitoring  of  serum  potassium. 

Lithium:  Lithium  toxicity  has  been  reported  in  patients  receiving  lithium 
concomitantly  with  drugs  which  cause  elimination  of  sodium,  including 
ACE  inhibitors.  A few  cases  of  lithium  toxicity  have  been  reported  in  patients 
receiving  concomitant  enalapril  and  lithium  and  were  reversible  upon  dis- 
continuation of  both  drugs.  It  is  recommended  that  serum  lithium  levels  be 
monitored  frequently  if  enalapril  is  administered  concomitantly  with  lithium. 
Hydrochlorothiazide;  When  administered  concurrently  the  following  drugs 
may  interact  with  thiazide  diuretics: 

Alcohol,  barbiturates,  or  narcotics— potentiation  of  orthostatic  hypotension 
may  occur. 

Antidiabetic  drugs  (oral  agents  and  insulin)— dosage  adjustment  of  the 
antidiabetic  drug  may  be  required. 

Other  antihypertensive  drugs— additive  effect  or  potentiation. 

Cholestyramine  and  colestipol  resins — Absorption  of  hydrochlorothiazide  is 
impaired  in  the  presence  of  anionic  exchange  resins.  Single  doses  of  either 
cholestyramine  or  colestipol  resins  bind  the  hydrochlorothiazide  and  reduce 
its  absorption  from  the  gastrointestinal  tract  by  up  to  85  and  43  percent, 
respectively. 

Corticosteroids,  ACTH— intensified  electrolyte  depletion,  particularly 
hypokalemia. 

Pressor  amines  (e.g.,  noreptnephnne) — possible  decreased  response  to  pres- 
sor amines  but  not  sufficient  to  preclude  their  use. 

Skeletal  muscle  relaxants,  nondepolarizing  (eg.,  tubocuranne)— possible 
increased  responsiveness  to  the  muscle  relaxant. 

Lithium— should  not  generally  be  given  with  diuretics.  Diuretic  agents 
reduce  the  renal  clearance  of  lithium  and  add  a high  risk  of  lithium  toxicitv. 
Refer  to  the  package  insert  for  lithium  preparations  before  use  of  such 
preparations  with  VASERETIC. 

Nonsteroidal  Anti-inflammatory  E>rugs — In  some  pabents,  the  administration 
of  a non-steroidal  anti-inflammatory  agent  can  reduce  the  diuretic,  natriuretic, 
and  antihypertensive  effects  of  loop,  potassium-spanng  and  thiazide  diuretics. 
Therefore,  when  VASERETIC  ana  non-steroidal  anti-inflammatory  agents  are 
used  concomitantly,  the  patient  should  be  observed  closely  to  determine  if  the 
desired  effect  of  the  diuretic  is  obtained. 

Carcinogenesis,  Mutagenesis.  Impairment  of  Fertility:  Enalapril  in  combination 
with  hydrochlorothiazide  was  not  mutagenic  in  the  Ames  microbial  muta- 
gen test  with  or  without  metabolic  activation.  Enalapril-hydrochlorothiazide 
aid  not  produce  DNA  single  strand  breaks  in  an  in  vitro  alkaline  elution 
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assay  in  rat  hepatocytes  or  chromosomal  aberrations  in  an  in  vivo  mouse  bone  marrow  assay 
Enalapnl  Maleate-.  There  was  no  evidence  of  a tumorigenic  effect  when  enalapril  was  administered  for 
106  weeks  to  rats  at  doses  up  to  90  mg/kg/dav  (150  times*  the  maximum  daily  human  dose).  Enalapnl 
has  also  been  administered  tor  94  weeks  to  male  and  female  mice  at  doses  up  to  90  and  180  mg/kg/aay, 
respectively,  (150  and  300  times*  the  maximum  daily  dose  for  humans)  ana  showed  no  evidence  of  car- 
cinogenicity 

Neither  enalapnl  maleate  nor  the  active  diacid  was  mutagenic  in  the  Ames  microbial  mutagen  test 
with  or  without  metabolic  activation.  Enalapril  was  also  negative  in  the  following  genotoxicity  studies: 
rec-assay,  reverse  mutation  assay  with  E.  coli,  sister  chromatid  exchange  with  cultured  mammalian  cells, 
and  the  micronucleus  test  with  mice,  as  well  as  in  an  in  vtvo  cytogenic  study  using  mouse  bone  marrow 

There  were  no  adverse  effects  on  reproductive  performance  in  male  arid  female  rats  treated  with  10 
to  90  mg/kg/dav  of  enalapril. 

Hydrochlorothiazide  Two-year  feeding  studies  in  mice  and  rats  conducted  under  the  auspices  of  the 
NTational  Toxicology  Program  (NTP)  uncovered  no  evidence  of  a carcinogenic  potential  of 
hydrochlorothiazide  in  female  mice  (at  doses  of  up  to  approximately  600  mg/kg/aay)  or  in  male  and 
female  rats  (at  doses  of  up  to  approximately  100  mg/kg /day).  The  NTP,  however,  found  equivocal  evi- 
dence for  hepatocarcinogemcity  in  male  mice 

Hydrochlorothiazide  was  not  genotoxic  in  vitro  in  the  Ames  mutagenicity  assay  of  Salmonella 
twhimurium  strains  TA  98,  TA  100, TA  1535,  TA  1537,  and  TA  1538  and  in  the  Chinese  Hamster  Ovary 
(CHO)  test  for  chromosomal  aberrations,  or  in  vivo  in  assays  using  mouse  germinal  cell  chromosomes, 
Chinese  hamster  bone  marrow  chromosomes,  and  the  Drosophila  sex-linked  recessive  lethal  trait  gene. 
Positive  test  results  were  obtained  only  in  the  in  vitro  CHO  Sister  Chromatid  Exchange  (dastogemcity) 
and  in  the  Mouse  Lymphoma  Cell  (mutagenicity)  assays,  using  concentrations  of  hydrochlorothiazide 
from  43  to  1300  mg/mL,  and  in  the  Aspergillus  nidulans  non-disjunction  assay  at  an  unspecified  concen- 
tration. 

Hydrochlorothiazide  had  no  adverse  effects  on  the  fertility  of  mice  and  rats  of  either  sex  in  studies 
wherein  these  species  were  exposed,  via  their  diet,  to  doses  of  up  to  100  and  4 mg/kg,  respectively, 
prior  to  conception  and  throughout  gestation. 

Pregnancy,  Pregnancy  Categories  C (first  trimester)  and  D (second  and  third  trimesters).  See  WARNINGS, 
Pregnancy,  EnalaprilMaleate,  Fetal/Neonatal  Morbidity  and  Mortality 

Nursing  Mothers : Enalapnl  and  enalaprilat  are  detected  in  human  milk  in  trace  amounts.  Thiazides  do 
appear  in  human  milk.  Because  of  the  potential  for  serious  reactions  in  nursing  infants  from  either  drug, 
a decision  should  be  made  whether  to  discontinue  nursing  or  to  discontinue  VASERETIC,  taking  into 
account  the  importance  of  the  drug  to  the  mother 
Pediatric  Use.  Safetyand  effectiveness  in  children  have  not  been  established. 

ADVERSE  REACTIONS:  VASERETIC  has  been  evaluated  for  safety  in  more  than  1500  patients, 
including  over  300  patients  treated  for  one  year  or  more.  In  clinical  trials  with  VASERETIC  no  adverse 
experiences  peculiar  to  this  combination  drug  have  been  observed.  Adverse  experiences  that  have 
occurred,  have  been  limited  to  those  that  have  been  previously  reported  with  enalapril  or 
hydrochlorothiazide. 

The  most  frequent  clinical  adverse  experiences  in  controlled  trials  were:  dizziness  (8.6  percent), 
headache  (5.5  percent),  fatigue  (3.9  percent)  and  cough  (35  percent).  Adverse  expenences  occurring  in 
greater  than  two  percent  or  patients  treated  with  VASERETIC  in  controlled  clinical  tnals  were:  muscle 
cramps  (2.7  percent),  nausea  (2.5 percent),  asthenia  (2.4  percent),  orthostatic  effects  (2.3  percent),  impo- 
tence (2.2  percent),  and  diarrhea  (2.1  percent) 

Clinical  adverse  expenences  occurring  in  0.5  to  2.0percent  of  patients  in  controlled  tnals  included:  Body 
As  A Whole:  Syncope,  chest  pain,  abdominal  pain,  cardiovascular  Orthostatic  hypotension,  palpitation, 
tachycardia;  Digestive:  Vomiting,  dyspepsia,  constipation,  flatulence,  dry  mouth;  Nervous/Psychiatnc 
Insomrua,  nervousness,  paresthesia,  somnolence,  vertigo;  Skin:  Pruntus,  rash,  Other : Dyspnea,  gout,  back 
pain,  arthralgia,  diaphoresis,  decreased  libido,  tinnitus,  unnary  tract  infection. 

Angioedema  Angioedema  has  been  reported  in  patients  receiving  VASERETIC  (0.6  percent). 
Angiowiema  associated  with  laryngeal  edema  may  be  fatal.  If  angioedema  of  the  face,  extremities,  lips, 
tongue,  glottis  and/or  larynx  occurs,  treatment  with  VASERETIC  should  be  discontinued  and  appropn- 
ate  therapy  instituted  immediately.  (See  WARNINGS.) 

Hypotension  In  clinical  tnals,  adverse  effects  relating  to  hypotension  occurred  as  follows:  hypotension 
(0.9  percent),  orthostatic  hypotension  (1.5  percent),  other  orthostatic  effects  (2.3  percent).  In  addition  syn- 
cope occurred  in  1 .3  percent  of  patients  (See  WARNINGS.) 

Cough:  See  PRECAUTIONS,  Cough. 

Clinical  Laboratory  Test  Findings;  Serum  Electrolytes:  See  PRECAUTIONS. 

Creatinine,  Blood  Urea  Nitrogen:  In  controlled  clinical  tnals  minor  increases  in  blood  urea  nitrogen  and 
serum  creatinine,  reversible  upon  discontinuation  of  therapy,  were  observed  in  about  0.6  percent  of 
patients  with  essential  hypertension  treated  with  VASERETIC.  More  marked  increases  nave  been 
reported  in  other  enalapril  expenence.  Increases  are  more  likely  to  occur  in  patients  with  renal  artery 
stenosis.  (See  PRECAUTIONS^ 

Serum  Unc  Acid,  Glucose,  Magnesium,  and  Calcium:  See  PRECAUTIONS. 

Hemoglobin  and  Hematocrit : Small  decreases  in  hemoglobin  and  hematocrit  (mean  decreases  of 
approximately  0.3  g percent  and  1.0  vol  percent,  respectively)  occur  frequently  in  hypertensive  patients 
treated  with  VASERETIC  but  are  rarely  of  clinical  importance  unless  another  cause  of  anemia  coexists. 
In  clinical  trials,  less  than  0.1  percent  of  patients  discontinued  therapy  due  to  anemia. 

Liver  Function  Tests . Rarely,  elevations  of  liver  enzymes  and/or  serum  bilirubin  have  occurred 
Other  adverse  reactions  that  have  been  reported  with  the  individual  components  are  listed  below  and, 
within  each  category,  are  m order  of  decreasing  severity 

Enalapnl  Maleate— Enalapril  has  been  evaluated  for  safety  in  more  than  10,000  patients.  In  clinical  tnals 
adverse  reactions  which  occurred  with  enalapnl  were  also  seen  with  VASERETIC.  However,  since 
enalapnl  has  been  marketed,  the  following  adverse  reactions  have  been  reported:  Body  As  A Whole: 
Anaphylactoid  reactions  (see  PRECAUTIONS,  Hemodialysis  Patients);  Cardiovascular  Cardiac  arrest; 
mvocandial  infarction  or  cerebrovascular  accident,  possibly  secondary  to  excessive  hypotension  in  high  nsk 
patients  (see  WARNINGS,  Hypotension );  pulmonary  embolism  and  infarction,  pulmonary  edema;  rnythm 
disturbances  including  atnal  tachycardia  and  bradycardia;  atnal  fibrillation;  hypotension;  angina  pectoris. 
Digestive  Deus,  pancreatitis,  hepatic  failure,  hepatitis  (hepatocellular  (proven  on  rechallenge]  or  cholestatic 

Ciice),  melena,  anorexia,  glossitis,  stomatitis,  dry  mouth;  Hematologic:  Rare  cases  of  neutropenia,  throm- 
topema  and  bone  marrow  depression.  Hemolytic  anemia,  including  cases  of  hemolysis  in  pabents 
with  G-6-PD  deficiency,  has  been  reported;  a causal  relationship  to  enalapnl  has  not  been  established. 
Nervous  System/Psychiatnc  Depression,  confusion,  ataxia,  penpheral  neuropathy  (e  g.,  paresthesia,  dyses- 
thesia); Urogenital:'  Renal  failure,  oliguna,  renal  dysfunction  (see  PRECAUTIONS),  flank  pain,  gynecomas- 
tia; Respiratory:  Pulmonary  infiltrates,  bronchospasm,  pneumonia,  bronchitis,  rhinorrhea,  sore  throat  and 
hoarseness,  asthma,  upper  respiratory  infection,  Sian  Exfoliative  dermatitis,  toxic  epidermal  necrolysis, 
Stevens-Johnson  syndrome,  herpes  zoster,  erythema  multiforme,  urticana,  pemphigus,  alopecia,  flushing, 
photosensitivity;  Special  Senses  Blurred  vision,  taste  alteration,  anosmia,  conjunctivitis,  dry  eyes,  tearing 
Miscellaneous:  A symptom  complex  has  been  reported  which  may  include  a positive  ANA,  an  elevat- 
ed erythrocyte  sedimentation  rate,  arthralgia/arthritis,  myalgia /myositis,  fever,  serositis,  vasculitis, 
leukocytosis,  eosinophilia,  photosensitivity,  rash  and  other  dermatologic  manifestations. 

FetaVNeonatal  Morbidity  and  Mortality:  See  WARNINGS,  Pregnancy.  Enalapnl  Maleate,  Fetal/Neonatal 
Morbidity  and  Mortality 

Hydrochlorothiazide— Body  as  a Whole . Weakness,  Digestne  Pancreatitis,  jaundice  (intrahepatic  cholestatic 
jaundice),  sialadenitis,  cramping,  gastnc  irritation,  anorexia,  Hematologic:  Aplastic  anemia,  agranulocytosis, 
leukopenia,  hemolytic  anemia,  thrombocytopenia.  Hypersensitivity  Purpura,  photosensitivity,  urticaria, 
necrotizing  angiitis  (vasculitis  and  cutaneous  vasculitis),  fever,  respiratory  distress  including  pneumonitis 
and  pulmonary  edema,  anaphylactic  reactions;  Musculoskeletal:  Muscle  spasm;  Nenvus  System/Psychiatnc 
Restlessness;  Renal  Renal  failure,  renal  dysfunction,  interstitial  nephntis  (see  WARNINGS);  Skin  Erythema 
multiforme  including  Stevens-Johnson  syndrome,  exfoliative  dermatitis  including  toxic  epidermal  necroly- 
sis, alopecia;  Special  Senses:  Transient  blurred  vision,  xanthopsia. 


* Based  on  patient  weight  of  50  kg. 

For  more  detailed  information,  consult  your  DuPont  Pharma  Representative  or  see  Prescribing  Information. 
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QD  STAYING  POWER 
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I 


Positron  emission  tomography 
(PET)  image  of  “C-triamcinolone 
acetonide  following  intranasal 
administration  of  Nasacort1 


(triamcinolone  acetonide)  Nasal  Inhaler 


Provides  comfortable,  prompt  relief 
of  allergic  rhinitis  and  effective  QD  dosing 

• Nasacort  remains  in  the  nasal  mucosa  with  no  measurable  effect  on 
HPA  function  I 3* 

Duration  of  acquisition  of  the  PET  image  was  approximately  55  minutes  due  to  nC  decay 
(Vh  of  20  minutes).1  (n=2) 

• Nasacort  provides  prompt  relief  for  many  patients  — symptom 
reduction  may  occur  as  soon  as  24  hours  after  starting  therapy 4 

• Nasacort  provides  effective  QD  dosing— 2 puffs/nostril/day  effectively 
controls  symptoms  in  most  patients;  however,  QD  dosing  can  be 
increased  to  4 puffs/nostril/day  when  necessary 

Please  see  briel  summary  of  prescribing  information  on  ad/acent  page. 

' In  doses  up  to  440  mcg/day.  ' 

Nasacort.. .Once  Is  Enough 


(triamcinolone  acetonide) 


Nasal 

Inhaler 


For  Intranasal  Use  Only 
Shake  Well  Before  Using 
BRIEF  SUMMARY 

CONTRAINDICATIONS:  Hypersensitivity  to  any  of  the  ingredients  of  this  preparation 
contraindicates  its  use 

WARNINGS:  The  replacement  of  a systemic  corticosteroid  with  a topical  corticoid  can  be 
accompanied  by  signs  of  adrenal  insufficiency  and,  in  addition,  some  patients  may  experience 
symptoms  of  withdrawal,  e g , joint  and/or  muscular  pain,  lassitude  and  depression.  Patients 
previously  treated  for  prolonged  periods  with  systemic  corticosteroids  and  transferred  to  topical 
codicoids  should  be  carefully  monitored  for  acute  adrenal  insufficiency  in  response  to  stress.  In 
those  patients  who  have  asthma  or  other  clinical  conditions  requiring  long-term  systemic 
corticosteroid  treatment,  too  rapid  a decrease  in  systemic  corticosteroids  may  cause  a severe 
exacerbation  of  their  symptoms. 

Children  who  are  on  immunosuppressant  drugs  are  more  susceptible  to  infections  than  healthy 
children.  Chickenpox  and  measles,  for  example,  can  have  a more  serious  or  even  fatal  course  in 
children  on  immunosuppressant  doses  ol  corticosteroids  In  such  children,  or  in  adults  who  have 
not  had  these  diseases,  particular  care  should  be  taken  to  avoid  exposure.  If  exposed,  therapy 
with  varicella  zoster  immune  globulin  (VZIG)  or  pooled  intravenous  immunoglobulin  (IVIG).  as 
appropriate,  may  be  indicated  If  chickenpox  develops,  treatment  with  antiviral  agents  may  be 
considered 

The  use  of  Nasacod  Nasal  Inhaler  with  alternate-day  systemic  prednisone  could  increase  the 
likelihood  of  hypothalamic-pituitary-adrenal  (HPA)  suppression  compared  to  a therapeutic  dose  of 
either  one  alone  Therefore.  Nasacod  Nasal  Inhaler  should  be  used  with  caution  in  patients 
already  receiving  alternate-day  prednisone  treatment  for  any  disease 

PRECAUTIONS 

General:  In  clinical  studies  with  triamcinolone  acetonide  administered  intranasally,  the 
development  of  localized  infections  of  the  nose  and  pharynx  with  Candida  albicans  has  rarely 
occurred  When  such  an  infection  develops  it  may  require  treatment  with  appropriate  local 
therapy  and  discontinuance  of  treatment  with  Nasacod  Nasal  Inhaler 
Triamcinolone  acetonide  administered  intranasally  has  been  shown  to  be  absorbed  into  the 
systemic  circulation  in  humans  Patients  with  active  rhinitis  showed  absorption  similar  to  that 
found  in  normal  volunteers  Nasacod  at  440  mcg/day  for  42  days  did  not  measurably  affect 
adrenal  response  to  a six  hour  cosyntropm  test  In  the  same  study  prednisone  10  mg/day 
siqmficantly  reduced  adrenal  response  to  ACTH  over  the  same  period  (see  CLINICAL  TRIALS 
section). 

Nasacod  Nasal  Inhaler  should  be  used  with  caution,  if  at  all.  in  patients  with  active  or  quiescent 
tuberculous  infections  of  the  respiratory  tract  or  in  patients  with  untreated  fungal,  bacterial,  or 
systemic  viral  infections  or  ocular  herpes  simplex. 

Because  of  the  inhibitory  effect  of  codicosteroids  on  wound  healing  in  patients  who  have 
experienced  recent  nasal  septal  ulcers,  nasal  surgery  or  trauma,  a codicosteroid  should  be  used 
with  caution  until  healing  has  occurred  As  with  other  nasally  inhaled  codicosteroids,  nasal  septal 
periorations  have  been  repoded  in  rare  instances 

When  used  at  excessive  doses,  systemic  codicosteroid  effects  such  as  hypercodicism  and 
adrenal  suppression  may  appear  If  such  changes  occur.  Nasacod  Nasal  Inhaler  should  be 
discontinued  slowly,  consistent  with  accepted  procedures  for  discontinuing  oral  steroid  therapy 
Information  for  Patients:  Patients  being  treated  with  Nasacod  Nasal  Inhaler  should  receive  the 
following  information  and  instructions 

Patients  who  are  on  immunosuppressant  doses  of  codicosteroids  should  be  warned  to  avoid 
exposure  to  chickenpox  or  measles  and,  if  exposed,  to  obtain  medical  advice 
Patients  should  use  Nasacod  Nasal  Inhaler  at  regular  intervals  since  its  effectiveness  depends 
on  its  regular  use  A decrease  in  symptoms  may  occur  as  soon  as  12  hours  after  stadmg  steroid 
therapy  and  generally  can  be  expected  to  occur  within  a few  days  of  initiating  therapy  in  allergic 
rhinitis.  The  patient  should  take  the  medication  as  directed  and  should  not  exceed  the  prescribed 
dosage  The  patient  should  contact  the  physician  if  symptoms  do  not  improve  after  three  weeks, 
or  if  the  condition  worsens  Nasal  irritation  and/or  burning  or  stinging  after  use  of  the  spray  occur 
only  rarely  with  this  product  The  patient  should  contact  the  physician  if  they  occur. 

For  the  proper  use  of  this  unit  and  to  attain  maximum  improvement,  the  patient  should  read  and 
follow  the  accompanying  patient  instructions  carefully  Because  the  amount  dispensed  per  puff 
may  not  be  consistent,  it  is  impodant  to  shake  the  canister  well.  Also,  the  canister  should  be 
discarded  after  100  actuations 

Carcinogenesis,  Mutagenesis:  Animal  studies  of  triamcinolone  acetonide  to  test  its 
carcinogenic  potential  are  underway 

Impairment  of  Fertility:  Male  and  female  rats  which  were  administered  oral  triamcinolone 
acetonide  at  doses  as  high  as  15  mcg/kg/day  (110  mcg/m2/day,  as  calculated  on  a sudace  area 
basis)  exhibited  no  evidence  of  impaired  fertility  The  maximum  human  dose,  for  comparison,  is 
6 3 mcg/kg/day  (240  mcg/m2/day)  However,  a few  female  rats  which  received  maternally  toxic 
doses  of  8 or  15  mcg/kg/day  (60  mcg/m2/day  or  1 1 0 mcg/m2/day,  respectively,  as  calculated  on  a 


sudace  area  basis)  exhibited  dystocia  and  prolonged  delivery  Developmental  toxicity,  which 
included  increases  in  fetal  resorptions  and  stillbidhs  and  decreases  in  pup  body  weight  and 
survival,  also  occurred  at  the  maternally  toxic  doses  (2  5 - 150  mcg/kg/day  or  20  - 1 10 
mcg/m2/day.  as  calculated  on  a sudace  area  basis)  Reproductive  pedormance  of  female  rats 
and  effects  on  fetuses  and  offspring  were  comparable  between  groups  that  received  placebo 
and  non-toxic  or  marginally  toxic  doses  (0  5 and  1 0 mcg/kg/day  or  3 8 mcg/m2/day  and 
7 0 mcg/m2/day). 

Pregnancy:  Pregnancy  Category  C Like  other  codicoids,  triamcinolone  acetonide  has  been 
shown  to  be  teratogenic  in  rats  and  rabbits  Teratogenic  effects,  which  occurred  in  both  species 
at  0 02.  0 04  and  0 08  mg/kg/day  (approximately  135,  270  and  540  mcg/m2/day  in  the  rat  and 
320,  640  and  1280  mcg/m2/day  in  the  rabbit,  as  calculated  on  a sudace  area  basis),  included  a 
low  incidence  of  cleft  palate  and/or  internal  hydrocephaly  and  axial  skeletal  defects  Teratogenic 
effects,  including  CNS  and  cranial  malformations,  have  also  been  observed  in  non-human 
primates  at  0 5 mg/kg/day  (approximately  6 7 mg/m2/day)  The  doses  of  0 02,  0 04,  0 08.  and 
0 5 mg/kg/day  used  in  these  toxicology  studies  are  approximately  12  8,  25.5,  51,  and  318  7 limes 
the  minimum  recommended  dose  of  110  meg  of  Nasacod  per  day  and  3.2,  6 4, 12.7,  and 
80  times  the  maximum  recommended  dose  of  440  meg  of  Nasacod  per  day  based  on  a patient 
body  weight  of  70  kg.  Administration  of  aerosol  by  inhalation  to  pregnant  rats  and  rabbits 
produced  embryotoxic  and  fetotoxic  effects  which  were  comparable  to  those  produced  by 
administration  by  other  routes  There  are  no  adequate  and  well-controlled  studies  in  pregnant 
women  Triamcinolone  acetonide  should  be  used  during  pregnancy  only  if  the  potential  benefit 
justifies  the  potential  risk  to  the  fetus 

Experience  with  oral  codicoids  since  their  introduction  in  pharmacologic  as  opposed  to 
physiologic  doses  suggests  that  rodents  are  more  prone  to  teratogenic  effects  from  codicoids 
than  humans.  In  addition,  because  there  is  a natural  increase  in  glucocodicoid  production  during 
pregnancy,  most  women  will  require  a lower  exogenous  steroid  dose  and  many  will  not  need 
codicoid  treatment  during  pregnancy 

Nonteratogenic  Effects:  Hypoadrenalism  may  occur  in  infants  born  of  mothers  receiving 
codicosteroids  during  pregnancy  Such  infants  should  be  carefully  observed 
Nursing  Mothers:  It  is  not  known  whether  triamcinolone  acetonide  is  excreted  in  human  milk. 
Because  other  codicosteroids  are  excreted  in  human  milk,  caution  should  be  exercised  when 
Nasacod  Nasal  Inhaler  is  administered  to  nursing  women 

Pediatric  Use:  Safety  and  effectiveness  have  not  been  established  in  children  below  the  age  of 
12  Oral  codicoids  have  been  shown  to  cause  growth  suppression  in  children  and  teenagers, 
padicularly  with  higher  doses  over  extended  periods  If  a child  or  teenager  on  any  codicoid 
appears  to  have  growth  suppression,  the  possibility  that  they  are  padicularly  sensitive  to  this 
effect  of  steroids  should  be  considered 

ADVERSE  REACTIONS:  In  controlled  and  uncontrolled  studies,  1257  patients  received 
treatment  with  intranasal  triamcinolone  acetonide  Adverse  reactions  are  based  on  the  567 
patients  who  received  a product  similar  to  the  marketed  Nasacod  canister  These  patients  were 
treated  for  an  average  of  48  days  (range  1 to  117  days)  The  145  patients  enrolled  in 
uncontrolled  studies  received  treatment  from  1 to  820  days  (average  332  days). 

The  most  prevalent  adverse  experience  was  headache,  being  repoded  by  approximately  18%  of 
the  patients  who  received  Nasacod  Nasal  irritation  was  repoded  by  2.8%  of  the  patients 
receiving  Nasacod  Other  nasopharyngeal  side  effects  were  repoded  by  fewer  than  5%  of  the 
patients  who  received  Nasacod  and  included  dry  mucous  membranes,  naso-sinus  congestion, 
throat  discomfod,  sneezing,  and  epistaxis  The  complaints  do  not  usually  interiere  with  treatment 
and  in  the  controlled  and  uncontrolled  studies  approximately  1%  of  patients  have  discontinued 
because  of  these  nasal  adverse  effects 

In  the  event  of  accidental  overdose,  an  increased  potential  for  these  adverse  experiences  may  be 
expected,  but  systemic  adverse  experiences  are  unlikely  (see  OVERDOSAGE  section). 
OVERDOSAGE:  Acute  overdosage  with  this  dosage  form  is  unlikely.  The  acute  topical 
application  of  the  entire  15  mg  of  the  canister  would  most  likely  cause  nasal  irritation  and 
headache  It  would  be  unlikely  to  see  acute  systemic  adverse  effects  if  the  nasal  application  of 
the  15  mg  of  triamcinolone  acetonide  was  administered  all  at  once. 

Caution:  Federal  (U  S A.)  law  prohibits  dispensing  without  prescription 
Please  see  product  circular  for  full  prescribing  information 
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Correction 

Orlando  P.  Johann  of  La  Mesa,  California, 
who  died  Feb  3,  1994,  was  misidentified  in  the 
April  1994  issue.  WJM  regrets  the  error. 


California  Medical  Association 

Ackerly,  Robert  N.,  San  Diego.  Died  Feb 
14,  1994,  aged  50.  Graduate  of  Medical  College 
of  Virginia,  Richmond,  1970.  Licensed  in  Cali- 
fornia in  1971.  Dr  Ackerly  was  a member  of  the 
San  Diego  County  Medical  Society. 


Alksnis,  Haralds,  Los  Angeles.  Died  Feb  17, 
1994,  aged  81.  Graduate  of  Latvijas  Univ  Med 
Fac,  Riga,  1942.  Licensed  in  California  in  1948. 
Dr  Alksnis  was  a member  of  the  Los  Angeles 
County  Medical  Association. 

24 


Cameron,  John  R.,  Concord.  Died  Apr  15, 
1994,  aged  44.  Graduate  of  Stanford  University 
School  of  Medicine,  Stanford,  California,  1981. 
Licensed  in  California  in  1982.  Dr  Cameron  was 
a member  of  the  Alameda-Contra  Costa  Medical 
Association. 

24 


Durland,  Richard  C.,  Milpitas.  Died  Apr  26, 
1994,  aged  64.  Graduate  of  University  of  Illinois 
College  of  Medicine,  Chicago,  1959.  Licensed  in 
California  in  1964.  Dr  Durland  was  a member  of 
the  Santa  Clara  County  Medical  Association. 


24 


Flocks,  Milton,  Palo  Alto.  Died  Apr  14, 
1994,  aged  79.  Graduate  of  Louisiana  State  Uni- 
versity School  of  Medicine,  New  Orleans,  1940. 
Licensed  in  California  in  1951.  Dr  Flocks  was 
a member  of  the  Santa  Clara  County  Medical 
Association. 

24 


Fung,  Lung,  Sacramento.  Died  Apr  1,  1994, 
aged  85.  Graduate  of  Stanford  University  School 
of  Medicine,  Stanford,  California,  1934.  Li- 
censed in  California  in  1934.  Dr  Fung  was  a 
member  of  the  Sacramento-El  Dorado  Medical 
Society. 


24 


Garrett,  Robert  L„  Vallejo.  Died  Apr  1, 
1994,  aged  85.  Graduate  of  Washington  Univer- 
sity School  of  Medicine,  St  Louis,  Missouri, 
1940.  Licensed  in  California  in  1946.  Dr  Garrett 
was  a member  of  the  Solano  County  Medical 
Society. 


In  Memoriam 


Hill,  Harold  H„  San  Jose.  Died  May  6,  1994, 
aged  90.  Graduate  of  University  of  Illinois  Col- 
lege of  Medicine,  Chicago,  1929.  Licensed  in 
California  in  1957.  Dr  Hill  was  a member  of  the 
Santa  Clara  County  Medical  Association. 


Hilton,  Brian  J.,  Berkeley.  Died  Apr  16, 
1994,  aged  78.  Graduate  of  University  of  London 
Faculty  of  Medicine,  London,  England,  1945.  Li- 
censed in  California  in  1952.  Dr  Hilton  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 


24 


Hume,  John  V.,  Tracy.  Died  Apr  13,  1994, 
aged  70.  Graduate  of  University  of  Colorado 
School  of  Medicine,  Denver,  1953.  Licensed  in 
California  in  1958.  Dr  Hume  was  a member  of  the 
San  Joaquin  County  Medical  Society. 


24- 


Lamb,  Loris  M.,  Oakland.  Died  May  15,  1994, 
aged  90.  Graduate  of  Oregon  Health  Sciences 
University,  Portland,  1925.  Licensed  in  California 
in  1925.  Dr  Lamb  was  a member  of  the  Alameda- 
Contra  Costa  Medical  Association. 


24 


Libbey,  Joseph  H.  Jr,  Antioch.  Died  Mar  31, 
1994,  aged  84.  Graduate  of  Stanford  University 
School  of  Medicine,  Stanford,  California,  1938. 
Licensed  in  California  in  1938.  Dr  Libbey  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 


14 


MacChiagodena,  Alfredo  A.,  San  Fran- 
cisco. Died  Apr  25,  1994,  aged  74.  Graduate  of 
University  of  Bologna,  1944.  Licensed  in  Califor- 
nia in  1951.  Dr  MacChiagodena  was  a member  of 
the  San  Francisco  Medical  Society. 


24 


McLaughlin,  Bernard  F.,  Burlingame.  Died 
Apr  9,  1994,  aged  79.  Graduate  of  Creighton  Uni- 
versity School  of  Medicine,  Omaha,  Nebraska, 
1940.  Licensed  in  California  in  1946.  Dr  Mc- 
Laughlin was  a member  of  the  San  Mateo  County 
Medical  Association. 


14 


Mason,  James  K.,  Ventura.  Died  Apr  18,  1994, 
aged  58.  Graduate  of  George  Washington  Univer- 
sity School  of  Medicine,  Washington,  DC,  1961. 
Licensed  in  California  in  1963.  Dr  Mason  was  a 
member  of  the  Ventura  County  Medical  Society. 


Mason,  Richard  P„  Fortuna.  Died  Apr  20, 
1994,  aged  67.  Graduate  of  Loma  Linda  Univer- 
sity School  of  Medicine,  1956.  Licensed  in  Cali- 
fornia in  1958.  Dr  Mason  was  a member  of  the 
Humboldt-Del  Norte  Medical  Society. 


Perkins,  Herman  B.,  Vallejo.  Died  Apr  23, 
1994,  aged  90.  Graduate  of  University  of  Cincin- 
nati, Cincinnati,  Ohio,  1934.  Licensed  in  Califor- 
nia in  1934.  Dr  Perkins  was  a member  of  the 
Solano  County  Medical  Society, 


24 


Priday,  Sidney  M„  Oakland.  Died  Mar  22, 
1994,  aged  75.  Graduate  of  University  of  Utah 
School  of  Medicine,  Salt  Lake  City,  1945.  Li- 
censed in  California  in  1948.  Dr  Priday  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 

24- 


Rector,  E.  William,  Sacramento.  Died  Mar 
30,  1994,  aged  81 . Graduate  of  McGill  University 
Faculty  of  Medicine.  Montreal,  1938.  Licensed  in 
California  in  1939.  Dr  Rector  was  a member  of 
the  Sacramento-El  Dorado  Medical  Society. 


24 


Schiff,  Maurice.  Rancho  Santa  Fe.  Died  Apr 
1994,  aged  73.  Graduate  of  Boston  University 
School  of  Medicine,  Boston,  Massachusetts, 
1942.  Licensed  in  California  in  1952.  Dr  Schiff 
was  a member  of  the  San  Diego  County  Medical 
Society. 

24 


Taylor,  Edwin  M„  Oakland.  Died  Apr  25, 
1994,  aged  95.  Graduate  of  University  of  Pennsyl- 
vania School  of  Medicine,  Philadelphia,  1923.  Dr 
Taylor  was  a member  of  the  Alameda-Contra 
Costa  Medical  Association. 


24 


Wallace,  Arthur  F.,  Sacramento.  Died  Mar 
31,  1994,  aged  84.  Graduate  of  St  Louis  Univer- 
sity School  of  Medicine,  St  Louis,  Missouri, 
1935.  Licensed  in  California  in  1936.  Dr  Wallace 
was  a member  of  the  Sacramento-El  Dorado 
Medical  Society. 


Denver  Medical  Society 

Abernathy,  Charles  Meredith  Jr.  Died 
Mar  24,  1994,  aged  53.  Graduate  of  Northwestern 
University  Medical  School,  Chicago,  Illinois, 
1966.  Licensed  in  Colorado  in  1967. 
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THE  WESTERN  JOURNAL  OF  MEDICINE 


Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting 
the  criteria  for  Category  I of  the  ArMA  CME  Certificate  and 
the  AMA  Physicians  Recognition  Award.  To  list  Category  I 
continuing  medical  education  programs,  please  send  infor- 
mation to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  A Z 8501  3;  or  phone  (602)  246- 
8901. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


July  29-30 — Advanced  Operative  Laparoscopy  for  the  Gynecologic  On- 
cologist. University  of  Arizona  College  of  Medicine  at  Westin  La  Paloma 
Resort.  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

August  19-20 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort,  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 
September  10-1 1 — 5th  Annual  Pulmonary  and  Infectious  Diseases  Semi- 
nar: September  in  Sedona.  Mayo  Clinic-Scottsdale  at  Los  Abrigados  Re- 
sort, Sedona.  Sat-Sun.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 
September  25-29 — 44th  Annual  Southwest  OB/GYN  Meeting.  Southwest 
OB/GYN  Society  at  Loews  Ventana  Canyon  Resort,  Tucson.  Sun-Thurs. 
Contact:  Jay  Epstein,  MD,  (602)  678-1  111. 

October  7-8 — Clinical  Assessment  in  Today’s  World  of  Medicine  for 
Nurses.  Mayo  Clinic-Scottsdale  at  Ashton  B.  Taylor  Auditorium.  Scotts- 
dale. Fri-Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

October  1 4- 1 5 — Advanced  Operative  Laparoscopy  for  the  Gynecologic- 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Doubletree  Ho- 
tel, Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

October  21-22 — Parkinson’s  Disease  and  Movement  Disorders  for  the 
Practitioner.  Mayo  Clinic-Scottsdale  at  Ritz-Carlton  Hotel,  Phoenix.  Fri- 
Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

October  28-30 — Arrthymias:  Interpretation,  Diagnosis,  and  Manage- 
ment. Medical  Education  Resources  at  Camelback  Inn,  Scottsdale.  Fri- 
Sun.  Contact:  Karen  DeBont,  (800)421-3756. 

November  4-5 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort,  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

November  4-5 — Hematology  and  Oncology  for  Primary  Care  Physicians. 
Mayo  Clinic-Scottsdale  at  the  Orange  Tree  Golf  Resort,  Scottsdale.  Fri- 
Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

November  7-1 1 — The  Physician  Management  Seminar  Series:  Seminar  I. 

American  College  of  Physician  Executives  at  the  Scottsdale  Plaza  Resort, 
Scottsdale.  Mon-Fri.  Contact:  (800)  562-8088. 

November  7-1 1 — The  Physician  Management  Seminar  Series:  Seminar 

II.  American  College  of  Physician  Executives  at  the  Scottsdale  Plaza  Re- 
sort, Scottsdale.  Mon-Fri.  Contact:  (800)  562-8088. 

November  10-12 — 7th  Annual  Techniques  in  Gynecologic  Surgery.  Mayo 
Clinic-Scottsdale  at  Marriott's  Camelback  Inn  Resort,  Scottsdale.  Thurs- 
Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

November  17-19 — Pediatric  Orthopaedics:  A Comprehensive  Course. 

American  Academy  of  Orthopaedic  Surgeons  at  The  Pointe  Hilton  Resort 
at  Squaw  Peak,  Phoenix.  Thurs-Sat.  Contact:  AAOS,  (708)  823-7186. 

December  2-3 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 

Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort.  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella.  U of  A. 

December  2-4 — Diagnosis  and  Management  of  Respiratory  Diseases. 

Medical  Education  Resources  at  Hyatt  Regency,  Scottsdale.  Fri-Sun.  Con- 
tact: Karen  DeBont.  (800)  421-3756. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W.  Bethany  Home  Rd,  Phoenix.  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center,  Tucson.  AZ  85724.  (602)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Karen  Williams,  Continuing  Medical  Education, 
California  Medical  Association,  PO  Box  7690,  San  Fran- 
cisco 941 20-7690;  or  phone  (415)  882-51 83.  For  more  in- 
formation on  accreditation  or  certification,  please  write  to 
the  above  address. 


ANESTHESIOLOGY 

November  1 1-13 — Anesthesiology  Update:  1994.  UCD  at  Monterey  Plaza, 
Monterey.  Fri-Sun.  14  hrs.  $325.  Contact:  UCD. 

November  18-19 — 4th  Annual  Pain  Conference.  UCD  at  Inn  at  Napa  Val- 
ley. Fri-Sat.  1 1 hrs.  $300.  Contact:  UCD. 


CARDIOLOGY 

July  22-24 — Coronary  Heart  Disease.  American  College  of  Emergency 
Physicians  at  Marriott  Tenaya.  Yosemite.  Fri-Sun.  1 1 hrs.  Contact:  Karen 
DeBont.  Meetings  Coordinator.  1500  W Canal  Ct.  Ste  #500,  Littleton.  CO 
80120-4528.  (800)421-3756. 

July  24-28 — Current  Concepts  in  Cardiology.  UCD  at  Hyatt  Lake  Tahoe, 
Incline  Village.  Nevada.  Sun-Thurs.  19  hrs.  Contact:  UCD. 

August  4-6 — Critical  Care  Cardiology.  American  College  of  Cardiology  at 
Sheraton  Palace  Hotel,  San  Francisco.  Thurs-Sat.  17  hrs.  Contact:  ACC, 
91 1 1 Old  Georgetown  Rd.  Bethesda.  MD  20814-1699.  (800)  257-4739. 

September  10 — Primary  Care  Issues  in  Cardiac  and  Vascular  Disease. 
Alta  Bates  Medical  Center  at  Claremont  Resort,  Berkeley.  Sat.  Contact: 
Caroline  Carey,  Alta  Bates  Med  Ctr,  (510)  204-3884. 

September  23-24 — Arrhythmias:  Interpretation,  Diagnosis,  and  Manage- 
ment. American  College  of  Emergency  Physicians  at  Desert  Inn,  Las  Ve- 
gas, NV.  Fri-Sat.  1 1 hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct,  Ste 
500.  Littleton,  CO  80120-4528.  (800)  421-3756. 

October  13-15 — Cardiology  Update:  1994.  UCSF  at  Carmel  Valley  Resort, 
Carmel.  Thurs-Sat.  18  hrs.  Contact:  UCSF. 

October  27-30 — East  Visits  West:  Coronary  Interventions  1994.  Scripps 
Clinic  and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel, 
La  Jolla.  Thurs-Sun.  Contact:  Scripps  Clinic,  10666  N Torrey  Pines  Rd. 
403C,  La  Jolla  92037.  (619)  554-8556. 

November  18-20 — Arrhythmias:  Interpretation,  Diagnosis,  and  Manage- 
ment. American  College  of  Emergency  Physicians  at  Disneyland  Hotel. 
Anaheim.  Fri-Sun.  1 1 hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct,  Ste 
500,  Littleton,  CO  80120-4528.  (800)  421-3756. 


DERMATOLOGY 

July  19-23 — 11th  Annual  Superficial  Anatomy  and  Cutaneous  Surgery. 

UCSD  and  Scripps  Clinic  at  La  Jolla.  Tues-Sat.  33  hrs.  $1100.  Contact: 
Scripps  Clinic,  10666  N Torrey  Pines  Rd.  La  Jolla  92037  (619)  554-8556. 
August  8-10 — Dermatology  for  the  Non-Dermatologists.  Continuing  Med- 
ical Education  Associates  at  Hotel  del  Coronado,  San  Diego.  Mon-Wed. 
20  hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  84296.  San  Diego 
92138.  (619)223-2997. 

August  28-31 — Advanced  Seminars  in  Dermatology.  UCD  at  Hyatt  Lake 
Tahoe,  Incline  Village,  Nevada.  Sun-Wed.  Contact:  UCD. 


EMERGENCY  MEDICINE 

July  19-20 — 5th  Annual  High  Risk  Emergency  Medicine  and  Acute  Care. 

American  College  of  Emergency  Physicians  at  Pan  Pacific  Hotel,  San 
Francisco.  Tues-Wed.  15  hrs.  $450-$495.  Contact:  Alpen  Travel  and  Meet- 
ing. 1908  Ashland  St.  Ste  A,  Ashland,  OR  97520.  (800)  45 1 -RISK  (7475). 

(Continued  on  Page  18) 
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Physicians  and  their  immediate  family  members 
can  receive  preferential  treatment 
in  mortgage  financing! 

The  AMA-Sponsored  Home  Mortgage  Program  is  provided  exclusively  by 
Prudential  Home  Mortgage  and  offers  physicians  special  features  such  as: 

■ Loan  commitment*  before  you  begin  searching  for  a home 
that  can  improve  your  bargaining  power  with  sellers 

■ Low  down  payment  programs 

■ Zero  point  option 

■ Fast  loan  decisions,  often  within  24  hours** 

■ Full  refund  of  appraisal  cost  after  closing 

■ Competitive  rates  on  a wide  variety  of 
mortgage  products 

■ Toll-free  application  process 

■ No-cost  60  day  interest  rate  lock 

Just  call— 1 -800-443-8877 

Mortgage  counselors  are  available  to  assist  you  from 
5 a.m.  to  9 p m.  (Pacific  time)  Monday  through  Friday. 

•Your  loan  commitment  will  be  subject  to  the  terms  and  conditions  stated  in  your  commitment  letter  lor  this  program 
"Eligibility  requirements  for  the  24  hour  loan  decision  include:  Single  family  dwelling  only,  with  a $500,000  maximum  loan  amount.  Condos,  co-ops.  second  homes  and  investment  properties  are  excluded.  Also,  because  your 
loan  decision  is  not  subject  to  an  appraisal,  you  may  want  to  consult  your  legal  advisor  to  include  an  appraisal  contingency  in  your  purchase  contract  Other  conditions  may  apply 

© 1994  The  Prudential  Insurance  Company  of  America.  AD  loans  are  originated  by  The  Prudential  Home  Mortgage  Company.  Inc.  The  Prudential  Home  Mortgage  Company.  Inc..  8000  Maryland  Avenue.  Clayton,  Missouri,  is 
an  affiliate  of  The  Prudential  Insurance  Company  of  America,  doing  business  as  P.H  Mortgage  Company.  Inc.  in  Ohio.  New  York  Office:  Expressway  Executive  Center.  Inc..  Suite  100.  48  South  Service  Road.  Melville.  New 
York  1 1 747;  Arizona  BK  8408;  Florida  Licensed  Mortgage  Lender;  Illinois  Residential  Mortgage  Licensee;  Licensed  Mortgage  Banker/New  Jersey  Department  of  Banking;  Calif.  Broker/Lender.  AJI  California  loans  will  be  made 
pursuant  to  a California  Department  of  Corporations  Consumer  Finance  Lender  license  or  Commercial  Finance  Lender  license.  Equal  Housing  Opportunity 


Memorirl/UCI  Center  fii  Herlth  Education 


August,  1994 

3rd  Internal  Medicine  Board  Review 
August  8-12,  1 994 
NEWPORT  BEACH,  CALIFORNIA 


OCTOBER,  1994 

Primary  Care — 1994 
October  11-14,  1994 
LANAI,  HAWAII 


NOVEMBER,  1994 

5th  Annual  Practical  Methods  in 
Diabetes  Management 
November  11-12,  1 994 
COSTA  MESA,  CALIFORNIA 


September,  1994 

2nd  International  Symposium  on  the 
Difficult  Airway 
September  16-18,  1994 
NEWPORT  BEACH,  CALIFORNIA 


Pediatrics  for  the  Practitioner 
October  1 7-20,  1 994 
ISLAND  OF  HAWAII 


Update  Clinical  Medicine 
October  1 7-20,  1 994 
ISLAND  OF  HAWAII 


7th  Annual  Advanced  0B/GYN  & 
Transvaginal  Ultrasound 

September  29,  1 994-October  1,  1 994 
ORANGE,  CALIFORNIA 


Current  Issues  in  Perinatal  Medicine 
November  11-13,  1 994 
RANCHO  MIRAGE,  CALIFORNIA 


17th  Annual  0B/GYN  Review  Course 
November  1 4-1 9,  1994 
COSTA  MESA,  CALIFORNIA 


DECEMBER,  1994 

Laser  Bronchoscopy,  Stents,  Brachytherapy 
& Thoracoscopy  for  the  Pulmonologist 
December  1 -3,  1 994 
LONG  BEACH,  CALIFORNIA 


UNIVERSITY  OF 

California, 

Irvine 


Center  for 

Health 

Eoucation 

LONG  BEACH,  CALIFORNIA 

For  further  information  contact 
the  Center  for  Health  Education 
s Offices  at  (310)  933-3811. 
Sponsored  by 

the  University  of  California,  I nine, 
College  of  Medicine  in  conjunction 
with  Memorial/UCI  Center  for 
health  Education. 


CME  CREDITS  VARY  PER  COURSE. 
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The  Western  journal  of  Medicine CONTENTS 

(Continued  from  Page  8) 


60  Gastric  Adenocarcinoma  and  Helicobacter  pylori  Infection 

JULIE  PARSONNET,  MD 

60  Domestic  Violence 

MICHAEL  A.  RODRIGUEZ,  MD,  MPH 

61  Responding  to  California's  Tuberculosis  Epidemic 

SARAH  ROYCE,  MD,  MPH,  and  RICHARD  J.  JACKSON,  MD,  MPH 

62  Injuries  to  Working  Children 

ANTHONY  J.  SURUDA,  MD,  MPH 

63  Prevention  in  Managed  Care 

THOMAS  M.  VOGT,  MD;  NEAL  D.  KOHATSU,  MD,  MPH;  and  GEORGE  W.  RUTHERFORD,  MD 

64  Routine  Smoking  Cessation  Intervention  in  Health  Care  Systems 

EVELYN  P.  WHITLOCK,  MD,  MPH 

64  Vibrio  vulnificus  Hazard  in  Patients  With  Liver  Disease 

KENNETH  W.  KIZER,  MD,  MPH 


ALERTS,  NOTICES,  AND  CASE  REPORTS 


66  Pulmonary  Alveolar  Lipoproteinosis — Remission  After  Antibiotic  Treatment 

LCDR  BARTON  C.  GUMPERT,  MC,  USN;  CDR  MICHAEL  R.  NOWACKI,  MC,  USN;  and  CAPT  DENNIS  E.  AMUNDSON,  MC,  USN 

From  the  Department  of  Critical  Care  Medicine  and  the  Division  of  Anatomic  Pathology,  Department  of  Labo- 
ratory and  Clinical  Investigation,  Naval  Hospital,  San  Diego,  California. 

68  Methomyl-lnduced  Carbamate  Poisoning  Treated  With  Pralidoxime  Chloride 

BRENT  R.  EKINS,  PharmD,  and  RICHARD  J.  GELLER,  MD 

From  the  Central  California  Regional  Poison  Control  Center,  Valley  Children's  Hospital,  and  the  Department  of 
Emergency  Medicine,  Fresno  Community  Hospital  and  Medical  Center,  Fresno,  California. 

SPECIAL  SERIES 


71  Future  of  Health  Care  Reform — The  Effects  on  Physicians 

ELI  GINZBERG,  PhD 

From  the  Eisenhower  Center  for  the  Conservation  of  Human  Resources,  Columbia  University,  New  York,  New 
York. 

74  Rationing — Missing  Ingredient  in  Health  Care  Reform 

ERNLE  W.  D.  YOUNG,  PhD 

From  the  Departments  of  Medicine  and  Pediatrics  (Ethics),  Stanford  University  School  of  Medicine,  Stanford, 
and  Stanford  University  Center  for  Bioethics  and  the  Palo  Alto  Department  of  Veterans  Affairs  Medical  Center, 

Palo  Alto,  California. 

78  Primary  and  Managed  Care — Ingredients  for  Health  Care  Reform 

ANDREW  B.  BINDMAN,  MD 

From  the  Primary  Care  Research  Center,  Division  of  General  Internal  Medicine,  San  Francisco  General  Hospital 
and  Medical  Center,  and  the  Department  of  Medicine,  Epidemiology  and  Biostatistics,  and  Health  Policy,  Uni- 
versity of  California,  San  Francisco,  School  of  Medicine. 

83  A Conversation  About  Health  Care  Reform 

VICTOR  R.  FUCHS,  PhD 

From  the  Departments  of  Economics  and  Health  Research  and  Policy,  Stanford  University,  Stanford,  California. 
(Continued  on  Page  1 6) 


ROCHE  LABORATORIES 

presents  the  winners  of  the  1993  President's  Achievement  Award 


Please  join  us  in  honoring  these  outstanding  Roche  representatives  who  have  distinguished  themselves 
by  a truly  exceptional  level  of  professionalism,  performance  and  dedication  to  quality  health  care. 
Throughout  the  year,  each  of  these  award-winning  individuals  has  consistently  exemplified  the  Roche  Commitment 
to  Excellence  and  we're  proud  to  invite  you  to  share  in  congratulating  them  on  their  achievement. 


Jerry  Parkinson 
Idaho  Falls,  Idaho 


Pauline  Gill 
Salt  Lake  City,  Utah 


Scott  Sarisky 
Mesa,  Arizona 


Suellen  White 
Mesa,  Arizona 


Tim  Hutsko  Rob  Battenschlag 

Phoenix,  Arizona  Seattle,  Washington 


Tony  Ochoa 
Vancouver,  Washington 


Robert  Posch 
Seattle,  Washington 
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The  Western  journal  of  Medicine CONTENTS 

(Continued  from  Page  14) 


EDITORIALS 


87  In  the  Meantime 

LINDA  HAWES  CLEVER,  MD 

87  Perioperative  Cardiac  Morbidity — Epidemiology,  Costs,  Problems,  and  Solutions 

DENNIS  T.  MANGANO,  PhD,  MD 

Dr  Mangano  is  Vice  Chair  and  Professor,  Department  of  Anesthesia,  and  Director  of  the  Multicenter  Study  of 
Perioperative  Ischemia  Research  Group,  University  of  California,  San  Francisco,  School  of  Medicine. 

CORRESPONDENCE 


90  Bilateral  Psoas  Abscesses  Following  Acupuncture 

AGUSTIN  A.  GARCIA,  MD,  and  AR|UN  VENKATARAMANI,  MD 

90  Breast  Implants  and  Autoimmunity 

JOHN  P.  BARBUTO,  MD 
C.  RONALD  KOONS,  MD 
HENRY  N.  CLAMAN,  MD,  Responds 

92  Previous  Donner  Party  Research 

DONALD  K.  GRAYSON,  PhD 

STEPHEN  A.  McCURDY,  MD,  MPH,  Responds 


LESSONS  FROM  THE  PRACTICE 


93  The  Art  of  Sitting 

LEON  MORGENSTERN,  MD 

From  the  Department  of  Surgery,  Cedars-Sinai  Medical  Center  and  UCLA  School  of  Medicine,  Los  Angeles, 
California. 

94  The  Right  to  Choose 

THEODORE  B.  SCHWARTZ,  MD 

From  the  Departments  of  Medicine,  University  of  Washington  School  of  Medicine,  Seattle,  and  Rush  Medical 
College,  Chicago,  Illinois. 


OTHER  FEATURES 

1 1 In  Memoriam 

1 2 Continuing  Medical  Education  Activities  in  Arizona;  California,  Hawaii,  and  Nevada; 
Colorado;  Idaho;  New  Mexico;  Utah;  Washington 

99  Classified  Advertising 

1 08  Western  State  Medical  Associations'  Meetings 
Poems:  44,  95 


★ 


Official  Journal  of  the  Alaska  State  Medical  Association,  the  Arizona  Medical  Association,  the  California  Medical  Asso- 
ciation, the  Denver  Medical  Society,  the  Idaho  Medical  Association,  the  Nevada  State  Medical  Association,  the  New 
Mexico  Medical  Society,  the  Utah  Medical  Association,  the  Washington  State  Medical  Association,  and  the  Wyoming 
Medical  Society. 


★ 


Affiliated  Clinical  Investigation  Societies:  the  Western  Association  of  Physicians;  the  Western  Society  for  Clinical  Investi- 
gation; the  Western  Section,  American  Federation  for  Clinical  Research;  the  Western  Society  for  Pediatric  Research;  the 
Western  Region,  Society  for  Investigative  Dermatology. 


MALPRACTICE  COVERAGE  AT  ITS  BEST 


• Effective  and  experienced  management. 

• An  improved  cash  flow  position  immediately. 

• $1  million  per  occurrence/$3  million  aggregate  per  year. 

• Affordable  retroactive  coverage. 

• Remedial  medical  services  designed  to  alleviate  adverse  medical/surgical  results. 

COMPARE  AND  SAVE 

For  further  information,  please  call  or  write: 


18 


THE  WESTERN  JOURNAL  OF  MEDICINE 


CONTINUING  MEDICAL  EDUCATION 


(Continued  from  Page  12) 

July  29 — ACLS  Recertification.  CPR  Seminars  at  San  Francisco.  Fri.  Con- 
tact: CPR  Seminars.  1933  Davis  St,  Ste  297,  San  Leandro  94577.  (510) 
632-6135. 

August  15-19 — Emergency  Medicine  Symposium  II.  UCSD  at  Basic  Sci- 
ence Building.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

September  10-1 1 — ACLS  Provider.  CPR  Seminars  at  Antioch.  Sat-Sun.  CPR 
Seminars,  1933  Davis  St,  Ste  297,  San  Leandro  94577.  (510)  632-6135. 

September  16 — Advanced  Burn  Life  Support  Course.  Torrance  Memorial 
Bum  Center  at  Torrance  Memorial  Hospital.  Fri.  9 hrs.  $220.  Contact: 
Nancy  Wise,  (310)  517-4605. 

September  17 — ACLS  Recertification.  CPR  Seminars  at  San  Francisco.  Fri. 
Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro  94577. 
(510)  632-6135. 

September  25-29 — West  Coast  Emergency  Medicine  Review  Course. 
American  College  of  Emergency  Physicians  and  the  Emergency  Physi- 
cians’ Medical  Group  at  San  Francisco.  Sun-Thurs.  Contact:  EPMG,  1 
Montgomery  St,  Ste  1360.  San  Francisco  94104.  (800)  436-7277. 

October  14-16 — Advances  in  Emergency  Medicine.  Continuing  Medical 
Associates  at  Hyatt  Regency,  La  Jolla.  Fri-Sun.  20  hrs.  $495.  Contact: 
Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138.  (619)  223-2997. 

October  17-21 — Emergency  Medicine  Symposium.  UCSD  at  San  Diego 
Hilton.  Mon-Fri.  17  hrs.  $475.  Contact:  UCSD. 

November  7-1 1 — Emergency  Medicine  Symposium.  UCSD  at  San  Diego 
Hilton.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

December  4-9 — 15th  Annual  Conference:  Current  Concepts  in  Emer- 
gency Care.  American  College  of  Emergency  Physicians  at  Maui  Inter- 
continental Resort,  Hawaii.  Sun-Fri.  20  hrs.  Contact:  Kailani  World  Travel, 
4192  Meridian  Ave,  Box  9751,  Bellingham,  WA  98227.  (800)  544-9269 
or  (206)  671-1800. 

December  12-16 — Emergency  Medicine  Symposium.  UCSD  at  Basic  Sci- 
ence Building.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 


FAMILY  PRACTICE/PRIMARY  CARE 

August  5-7 — Cardiology  for  the  Family  Physician  and  Internist.  Continu- 
ing Medical  Education  Associates  at  Hotel  del  Coronado,  San  Diego.  Fri- 
Sun.  20  hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  84296,  San  Diego 
92138.(619)  223-2997. 

August  19-21 — Office  Gynecology  for  the  Primary  Care  Physician.  San 

Diego  State  University  at  Hyatt  Islandia,  San  Diego.  Fri-Sun.  20  hrs.  $450. 
Contact:  Jacqueline  Shiller.  PO  Box  84296,  San  Diego  92138.  (619)  223- 
2997. 

August  19-21 — Primary  Care  Medicine:  A Practical  Approach.  Scripps 
Clinic  and  Research  Foundation  at  Le  Meridien,  San  Diego.  Fri-Sun.  16 
hrs.  Contact:  Scripps  Clinic,  10666  N Torrey  Pines  Rd,  La  Jolla  92037. 
(619)  554-8556. 

August  21-26 — Essentials  of  Primary  Care:  A Core  Curriculum  for  Prac- 
tice in  the  1990s.  UCSF  at  Resort  Squaw  Creek.  Olympic  Valley.  North 
Lake  Tahoe.  Sun-Fri.  25  hrs.  $545.  Contact:  UCSF. 

November  5 — Neurology  for  Primary  Care.  UCD  at  Cancer  Center  Audito- 
rium, Sacramento.  Sat.  7 hrs.  $95.  Contact:  UCD. 

December  9-1 1 — Neurology  for  the  Non-Neurologist.  American  College  of 
Emergency  Physicians  at  Desert  Inn,  Las  Vegas.  Nevada.  Fri-Sun.  12  hrs. 
Contact:  Karen  DeBont,  MER,  1500  W Canal  Ct,  Ste  500,  Littleton,  CO 
80120-4528.  (800)  421-3756  or  (303)  798-9682. 

1994 — HIV'  Primary  Care  Mini-Residency.  UCSD  at  Owen  Clinic,  San 
Diego.  Ongoing.  30  hrs.  Contact:  UCSD. 


GERIATRICS 

October  7-8 — Coming  of  Age:  Geriatrics  for  the  Primary  Care  Pro- 
vider— Part  II.  UCD  at  Sacramento  Inn.  Fri-Sat.  13  hrs.  $235.  Contact: 
UCD. 

November  7-9 — Geriatrics  Update:  1994.  Sharp  Memorial  Hospital  at 
Loew’s  Coronado  Bay  Resort,  San  Diego.  Mon-Wed.  20  hrs.  $425.  Con- 
tact: Jacqueline  Shiller.  PO  Box  84296,  San  Diego  92138.  (619)  223-2997. 

1994 — Mini-residency  in  Geriatrics.  UCSD  at  Multi  Purpose  Facility.  San 
Diego.  Ongoing.  40-80  hrs.  $195.  Contact:  UCSD. 

1994 — The  GGG/Alzheimer’s  Family  Center:  Sharing  the  Caring — 
Training  Series  on  Dementia.  UCSD.  Ongoing.  4 hrs.  $25.  Contact: 
UCSD. 


INFECTIOUS  DISEASE 

November  4-6 — Advances  in  Infectious  Disease.  Sharp  Memorial  Hospital 
at  Loew’s  Coronado  Bay  Resort.  San  Diego.  Fri-Sun.  20  hrs.  $425.  Con- 
tact: Jacqueline  Shiller,  PO  Box  84296.  San  Diego  92138.  (619)  223-2997. 


INTERNAL  MEDICINE 

August  14-19 — 11th  Annual  New  Advances  in  Internal  Medicine.  UCD  at 

Hyatt  Monterey.  Sun-Fri.  Contact:  UCD. 

August  26-Seplember  1 — Comprehensive  Nephrology  Review  Course. 
UCLA  School  of  Medicine  at  Beverly  Hilton  Hotel.  Beverly  Hills.  Fri- 
Thurs.  51  hrs.  $895.  Contact:  UCLA. 

September  17-19 — 1994  International  Symposium  on  Bone  Marrow- 
Transplantation.  Sutter  Community  Hospital  at  Fairmont  Hotel,  San 
Francisco.  Sat-Mon.  Contact:  Sutter  Community,  2800  L St.  Sacramento 
95816.(800)  777-0231. 

October  1 — Focus  on  Venous  Access:  Hemodialysis,  Pheresos,  Chemoin- 
fusion.  UCSD  at  Le  Meridien  Hotel,  Newport  Beach.  Sat.  8 hrs.  $125. 
Contact:  UCSD. 

October  22 — Diabetes.  Sutter  Community  Hospitals  at  Sacramento.  Sat.  Con- 
tact: Peggy  Coit,  2800  L St,  6th  FI,  Sacramento  95816.  (800)  777-0231. 


OB/CYN 

October  1 — Colscopy.  Sutter  Community  Hospitals  at  Sacramento.  Sat.  Con- 
tacat:  Lynne  MacRae,  2800  L St,  6th  FI,  Sacramento  95816.  (800)  777- 
0231. 

October  1-2 — 6th  Annual  Ultrasound  Update:  1994.  UCD  at  Red  Lion  Inn, 
Sacramento.  Sat-Sun.  10  hrs.  $240.  Contact:  UCD. 

October  8 — Women’s  Health.  Sutter  Community  Hospitals  at  Stockton.  Sat. 
Contact:  Catherine  Davis,  2800  L St.  6th  FI,  Sacramento  95816.  (800) 
777-0231. 

December  1-3 — Obstetrics  and  Gynecology  Conference.  University  of  Ne- 
braska Medical  Center  at  Bally’s,  Las  Vegas,  Nevada.  Thurs-Sat.  $275. 
Contact:  UNMC,  600  S 42nd  St,  Omaha,  NE  68198-5651.  (800)  642-1095 
or  (402)559-4152. 


OCCUPATIONAL/ENVIRONMENTAL 

July  25-29 — 8th  Annual  Sports  Medicine.  UCSD  at  San  Diego  Princess  Re- 
sort. Mon-Fri.  20  hrs.  $395.  Contact:  UCSD. 


KEY  TO  ABBREVIATIONS 

CM  A:  California  Medical  Association 

Contact:  Continuing  Medical  Education.  California  Medical  Association, 
PO  Box  7690,  San  Francisco  94120-7690.  (415)  541-0900. 

CPMC:  California  Pacific  Medical  Center 

Contact:  Continuing  Education,  California  Pacific  Medical  Center,  PO  Box 
7999,  San  Francisco  94120.  (415)  923-3441. 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School 

Contact:  Herbert  M.  Thomas.  MD,  MPH,  Director  of  CME,  Office  of  Con- 
tinuing Education,  Charles  R.  Drew  Postgraduate  Medical  School,  1621  East 
120th  St,  Los  Angeles  90059.  (213)  603-3183. 

LLU:  Loma  Linda  University 

Contact:  Patty  Wright,  Manager  of  CME  Programs,  (909)  824-4963. 

STAN:  Stanford  University 

Contact:  Edward  Rubenstein,  MD,  Associate  Dean  for  Postgraduate  Edu- 
cation, Medical  School  Office  Building,  Suite  X-365,  Stanford  94305-61 14. 
(415)  723-5594. 

UCD:  University  of  California,  Davis 

Contact:  Ruth  Feryok,  Director,  Office  of  Continuing  Medical  Education, 
University  of  California,  Davis,  School  of  Medicine,  2701  Stockton  Blvd, 
Sacramento  95817.  (916)  734-5390. 

UCI:  University  of  California,  Irvine 

Contact:  Melvin  I.  Marks,  MD,  Director,  Memorial/UCI  Center  for  Health 
Education,  Long  Beach  Memorial  Medical  Center,  2801  Atlantic  Ave,  PO 
Box  1428.  Long  Beach,  California  90801-1428.  (213)  595-3811. 

UCLA:  University  of  California,  Los  Angeles  Extension 

Contact:  Martin  D.  Shickman,  MD,  Director,  Continuing  Education  in 
Medicine  and  the  Health  Sciences,  PO  Box  24902,  UCLA,  Los  Angeles 
90024.(310)  825-8423. 

UCSD:  University  of  California,  San  Diego 

Contact:  Office  of  Continuing  Medical  Education,  University  of  California, 
San  Diego,  School  of  Medicine  (M-017),  La  Jolla  92093.  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco 

Contact:  Janet  Johnson,  Administrative  Director,  Extended  Programs  in 
Medical  Education,  School  of  Medicine,  University  of  California,  San  Fran- 
cisco 94143.  (415)476-4251. 

USC:  University  of  Southern  California 

Contact:  Phil  R.  Manning,  MD,  Associate  Dean,  Postgraduate  Division, 
University  of  Southern  California  School  of  Medicine,  1975  Zonal  Ave, 
KAM314,  Los  Angeles  90033.  (800)  872-1 1 19. 

(Continued  on  Page  22) 
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and 

The  Department  of 
Physician  Education  Services 
present 

The  2nd  Annual 

ADVANCES  IN  CLINICAL 
NEUROSCIENCES 
SYMPOSIUM 

Saturday  and  Sunday, 
November  19-20,  1994 

MARRIOTT’S  RANCHO  LAS  PALMAS  RESORT 
RANCHO  MIRAGE,  CALIFORNIA 


This  symposium  provides  an  overview  of  clinical  issues,  techniques 
and  advances  in  treatment  of  several  diseases  of  the  nervous  system 
Audience:  primary  care  physicians,  internists,  neurologists,  neurosur- 
geons,  oncologists,  radiation  oncologists  and  radiologists. 

PARKINSON’S  DISEASE 

;KRIS  S.  BANKIEWICZ,  M.D.,  Somatix  Therapy  Corp.,  Alameda 

MICHAEL  DOGALI,  M.D.,  New  York  University 

DEANE  B.  (SKIP)  JACQUES,  M.D.,  The  Neurosciences  Institute, 

Good  Samaritan,  Los  Angeles 

OLEG  V.  KOPYOV,  M.D.,  PH.D.,  The  Neurosciences  Institute, 

Good  Samaritan,  Los  Angeles 

ABRAHAM  N.  LIEBERMAN,  M.D.,  Barrows  Neurological  Institute, 
Phoenix,  The  Neurosciences  Institute,  Good  Samaritan,  Los  Angeles 

IGNACIO  N.  MADRAZO,  M.D.,  Mexico  City,  Mexico 
BARRY  SNOW,  M.D.,  University  of  British  Columbia 

STEREOTACTIC  GAMMA  KNIFE  RADIOSURGERY 

CHRISTOPHER  M.  DUMA,  M.D.,  The  Neurosciences  Institute, 

Good  Samaritan,  Los  Angeles 

DOUGLAS  KONDZIOLKA,  M.D.,  University  of  Pittsburgh 
EDWARD  R.  LAWS,  M.D.,  University  of  Virginia 
RONALD  YOUNG,  M.D.,  Northwest  Hospital,  Seattle 

BRAIN  TUMORS 

GALE  A.  GRANGER,  PH.D.,  University  of  California,  Irvine, 

The  Neurosciences  Institute,  Good  Samaritan,  Los  Angeles 

RANDALL  E.  MERCHANT,  PH.D.,  Virginia  Commonwealth 
University,  The  Medical  College  of  Virginia 


Save  the  Date! 


10  hours  of  Category  I CME  credit 

For  information  and  registration  phone  800-762-1692. 


Get  the  Facts  From  CMA  Attorneys 
Announcing  The  Physician's  Managed  Care  Manual 

Explains  what  physicians  should  know  about  a plan  before  signing. 

• How  can  you  determine  whether  a capitated  payment  will  be  adequate? 

• Will  your  risk  sharing  arrangement  put  you  at  too  much  risk? 

• How  do  you  prevent  an  IPA  or  PPO  from  signing  undesirable  contracts  on  their  behalf? 


Risk  sharing  arrangements 


Other  topics  discussed  include: 

• Financial  incentives  • Contract  amendment  negotiation 

• Insolvent  plans  • Capitation  issues  for  specialists 

• Verification  of  coverage  • What  to  do  when  necessary  care  is  denied 

• Point-of-service  plans  • Termination  without  cause  and  much  more... 

When  you  order  the  Physician's  Managed  Care  Manual 
you  will  receive  FREE  a copy  of  the  California  Medical  Association's 

Summary  of  California  HMO  Laws  Affecting  Physicians 


Mail  check  or  credit  information  to:  California  Medical  Association,  Publications  Department,  P.O.  Box  7690, 
San  Francisco,  CA  94120-7690  or  call  415/882-5175  (all  orders  must  be  pre-paid  and  include  sales  tax). 

Price:  $50  CMA  members,  $100  non-members. 


With 


One  Call 


USC  Physician  Access  and 
Communication  Exchange 
is  sponsored  by 
USC  University  Hospital, 
Childrens  Hospital  Los  Angeles, 
The  Doheny  Eye  Institute 
and  USC/Norris  Comprehensive 
Cancer  Center. 

USC  PACE  is  designed 
exclusively  for  use 
by  physicians  and  their 
office  staffs. 


t the  Swallowing  Center  at  USC  University  Hospital,  advanced 
/ diagnostic  capabilities  allow  specialists  to  determine  if  patients 
with  reflux  disease  are  benefiting  from  medication,  or  if  sur- 
JL  «HL  gical  interventions  would  be  more  appropriate.  By  receiving 
an  accurate  diagnosis  in  a timely  fashion,  patients  may  avoid  the  ravages 
of  end-stage  disease  that  have  been  associated  with  long-term  medication. 


Sophisticated  Diagnoses 

Patients  at  the  Center  undergo  a comprehensive  history  and  physical 
examination,  and  a series  of  sophisticated  diagnostic  evaluations.  These 
may  include  esophageal  manometry,  video  esophagram,  nasopharyngeal 
and  esophageal  endoscopy,  quantitative  radionuclide  gastric  and  esopha- 
geal scanning,  and  ambulatory  motility,  24-hour  pH,  bile  probe,  and 
gastric  emptying  tests. 

Esophageal  manometry  measures  and  records  the  muscle  function  of 
the  esophagus.  These  studies  are  particularly  detailed  at  the  Swallowing 
Center,  allowing  for  easy  identification  of  abnormalities.  Video  esopha- 
grams  are  used  to  visually  assess  the  oropharyngeal,  pharyngoesopha- 
geal and  esophageal  phases  of  swallowing.  With  this  test,  specialists  see 
each  swallowing  motion  as  it  occurs. 


Multidisciplinary  Approach  to  Swallowing  Problems 

This  diagnostic  expertise  represents  one  of  the  many  unique  strengths 
that  distinguishes  the  Swallowing  Center  at  USC  University  Hospital. 
Another  strength  is  its  multidisciplinary  approach:  The  Center’s  special- 
ists include  gastroenterologists,  neurologists,  general  surgeons,  otolaryn- 
gologists, pathologists,  speech  pathologists,  radiologists  and  thoracic 
specialists. 


USC  University  Hospital 


1.800.ASK.PACE 


University  of  Southern  Califorrtr 


#/  use  UNIVERSITY  HOSPITAL 

Richard  K.  Earner  Medical  Plaza 

We’re  advancing  medicine. 

A National  Medical  Enterprises  Medical  Center. 


Treating  Swallowing  Disorders 

The  Swallowing  Center  evaluates  and  treats 
the  full  spectrum  of  swallowing  disorders, 
including  gastroesophageal  reflux,  esophageal 
strictures,  diverticular  of  the  esophagus,  gas- 
troparesis  and  scleroderma.  Patients  are 
referred  for  evaluation  and  treatment  of: 

• reflux  disease  refractory  to  medical  therapy, 

• symptoms  whose  etiology  cannot  be  identified, 

• swallowing  disorders  caused  by  neurologic 
dysfunction,  Zencker’s  diverticulum  or  cri- 
copharyngeal muscle  dysfunction. 

The  Center  has  a particular  interest  in 
Barrett’s  esophagus,  duodenal  gastric  reflux 
and  complicated  re-operations. 

Innovative  Surgical  Approaches 

The  Center  offers  innovative  treatment  options 
to  those  patients  with  reflux  disease  or  abnor- 
malities of  the  peristaltic  muscular  contrac- 
tions of  the  esophagus.  These  include  balloon 
dilation  and  esophageal  myotomy  in  which  the 
muscular  wall  of  the  esophagus  is  divided, 
reducing  the  strength  of  esophageal  contrac- 
tions and  turning  swallowing  into  a gravity 
system. 

The  Nissen  fundoplication  procedure  is 
done  for  patients  with  a defective  lower  esoph- 
ageal sphincter  through  which  acid  gastric 
juice  regurgitates.  In  this  procedure,  the  sur- 
geon augments  the  lower  esophageal  sphincter 
function  by  using  the  stomach  muscle  to 
reconstruct  a new  sphincter.  The  Center  is 
also  involved  in  endoscopic  antireflux  repair, 
utilizing  scopes  inserted  into  the  inflated  stom- 
ach orally  and  transcutaneously. 

Close  Contact  With 
Referring  Physicians 

Specialists  at  the  Swallowing  Center  are 
dedicated  to  maintaining  close  contact  and 
frequent  communication  with  referring  physi- 
cians throughout  the  United  States. 


The  Swallowing  Center 
Co-Directors 


Tom  R.  DeMeester, 
M.D.,  professor  and 
V chairman,  Department 
of  Surgery  at  the  Uni- 
^ versify  of  Southern 

~ , - California  School  of 

Medicine,  earned  his 
medical  degree  from  the 
Ba.  University  of  Michigan, 

Ann  Arbor,  and  received 
his  surgical  training  at  The  Johns  Hopkins 
Hospital  in  Baltimore.  After  a tour  of  military 
duty,  Dr.  DeMeester  joined  the  faculty  of  the 
University  of  Chicago  as  Chief  of  Thoracic 
Surgery,  a position  he  held  for  10  years.  He 
then  served  as  Chairman  of  Surgery  at  Creigh- 
ton University  School  of  Medicine  in  Omaha, 
Nebraska.  Dr.  DeMeester  joined  USC  in  1990. 


Cedric  G.  Bremner, 
M.D.,  professor  of 
Clinical  Surgery  and 
director  of  Clinical 
Research  at  USC, 
received  his  medical 
training  at  the  Univer- 
sity of  the  Witwaters - 
rand  in  Johannesburg, 
South  Africa,  and  spent 
five  years  at  the  Royal  Postgraduate  Medical 
School  and  the  Hammersmith  Hospital  in 
London  doing  postgraduate  studies.  He  also 
did  his  F.R.  C.S.  in  England  and  Edinburgh, 
Scotland  before  returning  to  Johannesburg 
and  becoming  a staff  member  of  the  University 
Medical  School.  He  spent  a year  at  the  Mayo 
Clinic  and  in  1979  was  promoted  to  full  pro- 
fessor of  the  University  of  Johannesburg.  He 
joined  USC  in  1993. 


chool  of  Medicine 


Physician 

Access  and 

Communication 

Exchange 

u ou 

USC  PACE 

USC  PHYSICIAN  ACCESS 
AND  COMMUNICATION 
EXCHANGE 

1'800'ASK.PACE 

Designed  by  doctors  for  doctors 
as  an  easy,  fast,  convenient 
and  free  means  to  contact  our 
faculty  and  services. 

Consultations  regarding 
specific  patient  care  issues 

TT 

Information  about 
research  programs  and 
medications 

Information  about 
Continuing  Medical 
Education  (CME) 

IT 

Access  to  the  extensive 
Norris  Medical  Library 

Assistance  in  arranging 
patient  transfers  for 
treatment  or  diagnosis, 
via  helicopter  transfer 
if  necessary 

“S 

Exchanging 
information  about 
referred  patients 

TT 

Access  to  physicians  at 
USC  University  Hospital, 
Childrens  Hospital 
Los  Angeles, 

Doheny  Eye  Institute  and 
USC/Norris  Comprehensive 
Cancer  Center 

TT 

Physician  referrals 
respected 

Your  calls  are  answered 
by  a specially  trained 
PACE  representative,  who 
uses  a computerbased 
tracking  system  to  locate 
faculty  members  quickly. 
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CONTINUING  MEDICAL  EDUCATION 

(Continued  from  Page  18) 


September  22-25 — Emerging  Issues  in  Occupational  and  Environmental 

Health.  American  College  of  Occupational  and  Environmental  Medicine 
and  the  Western  Occupational  and  Environmental  Medical  Association  at 
Stouffer  Stanford  Court  Hotel,  San  Francisco.  Thurs-Sun.  Contact: 
WOEMA,  50  First  St,  Ste  300,  San  Francisco  94105.  (415)  764-4803. 


ONCOLOGY 

July  19-22 — Pan  Pacific  Lymphoma  Conference.  University  of  Nebraska 
Medical  Center  at  Ritz-Carlton-Mauna  Lani.  Kohala  Coast.  Hawaii.  Tues- 
Fri.  Contact:  UNMC,  600  S 42nd  St.  Omaha.  NE  68198-5651.  (402)  559- 
4152. 

September  25-27 — State  of  Breast  Cancer  1994:  An  Interactive  Sympo- 
sium. UCSF  at  Sheraton  Palace  Hotel.  San  Francisco.  Sun-Tues.  20  hrs. 
$350.  Contact:  UCSF. 

October  6-8 — 18th  Annual  Physicians  Cancer  Symposium.  Scripps  Memo- 
rial Hospital  at  Stevens  Cancer  Center.  San  Diego.  Thurs-Sat.  16.5  hrs. 
$390.  Contact:  Cancer  Symposium.  2603  Main  St,  Ste  690,  Irvine  92714. 
(800)  321-6338. 


ORTHOPEDICS 

July  15-16 — Hand  Review  1994.  UCD  at  Holiday  Inn,  Capitol  Plaza,  Sacra- 
mento. Fri-Sat.  $275.  Contact:  UCD. 

July  23-30 — Update  in  Orthopaedics  '94.  Kaiser  Permanente  Medical  Cen- 
ter. South  San  Francisco  at  Hyatt  Regency,  Maui,  Hawaii.  Sat-Sat.  18  hrs. 
$425.  Contact:  Jerry  VanMeter,  MD,  1200  El  Camino  Real,  So  San  Fran- 
cisco 94080.  (415)742-2461. 

August  13-17 — 58th  Annual  Meeting  Western  Orthopedic  Association  at 
Long  Beach.  Sat-Wed.  18  hrs.  Contact:  H.  J.  Martin,  (510)  671-2164. 

1994 — Educational  Program  for  Musculoskeletal  Evaluation  and  Reha- 
bilitation. UCSD  at  La  Jolla.  35.5  hrs.  $500.  Contact:  UCSD. 


OTOLARYNGOLOGY 

September  1 l-16-October9-14 — Temporal  Bone  Dissection  Course.  House 
Ear  Institute.  Sun-Fri.  53  hrs.  $875-$  1,1 00.  Contact:  Antonio  De  la  Cruz, 
2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431  ext.  7079. 
November  3-5 — Otolaryngology  Update:  1994.  UCSF  at  Ritz-Carlton,  San 
Francisco.  Thurs-Sat.  17  hrs.  $425.  Contact:  UCSF. 


PATHOLOGY 

August  13-20 — 15th  Annual  Comprehensive  Fine  Needle  Biopsy  Course. 

UCSF  at  Ritz-Carlton  Mauni  Lani.  Big  Island  of  Hawaii.  Sat-Sat.  27  hrs. 
$950.  Contact:  UCSF. 

August  24-27 — Centennial  Conference  on  Coccidioidomycosis.  Stanford 
University  at  University  Campus.  Wed-Sat.  Contact:  Complete  Conference 
Management,  1660  Hotel  Circle  North,  #220.  San  Diego  92108.  (619) 
299-6673. 

September  17 — 34th  Annual  Scientific  Symposium  on  Kidney  Disease. 

National  Kidney  Foundation  of  Southern  California  at  La  Jolla  Marriott. 
Sat.  Contact:  National  Kidney  Foundation,  5777  W.  Century  Blvd.  Ste 
395,  Los  Angeles  90045-7404.  (310)  641-8152. 

September  17-21 — 9th  Combined  Skin  Pathology  Course  and  5th  Annual 
Workshop  in  Dermatopathology.  Scripps  Clinic  and  Research  Founda- 
tion at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla.  Sat-Wed.  40  hrs. 
Contact:  Scripps  Clinic,  10666  N Torrey  Pines  Rd.  La  Jolla  92037.  (619) 
554-8556. 


PEDIATRICS 

July  15-17 — 2nd  Annual  Pediatric  Update.  Stanford  University  School  of 
Medicine  at  Lucile  Packard  Children's  Hospital,  Palo  Alto.  Fri-Sun.  Con- 
tact: Elinor  Meyer,  Medical  Outreach  Dept,  725  Welch  Rd.  Palo  Alto 
94304.  (415)497-8554. 

August  22-24 — Pediatrics  Update  1994.  San  Diego  State  University  at  Hy- 
att Islandia,  San  Diego.  Mon-Wed.  20  hrs.  $450.  Contact:  Jacqueline 
Shiller,  PO  Box  84296,  San  Diego  92138.  (619)  223-2997. 

October  1 — Therapy  for  Childhood  Neuromuscular  Diseases.  Children's 
Hospital  and  Health  Center  at  Hyatt  Regency,  San  Diego.  Sat.  6.5  hrs.  $75. 
Contact:  CAM,  3030  Children's  Way,  San  Diego  92123.  (619)  576-5819. 

October  22 — Pediatrics.  Sutter  Community  Hospitals  at  Auburn.  Sat.  Con- 
tact: Lynne  MacRae,  2800  L St,  6th  FI,  Sacramento  95816.  (800)  777- 
0231. 


fa 


October  29 — Ambulatory  Pediatrics.  UCD  at  Cancer  Center  Auditorium. 
Sacramento.  Sat.  7 hrs.  $95.  Contact:  UCD. 

December  1-4 — Society  of  ENT  Advances  in  Children.  UCD  at  Radisson 
Hotel,  Sacramento.  Thurs-Sun.  10  hrs.  Contact:  UCD. 

December  3 — 13th  Annual  Binational  Pediatric  Conference.  Children's 
Hospital  San  Diego  and  American  Academy  of  Pediatrics  at  Mercy  Hos- 
pital Educational  Center,  San  Diego.  Sat.  $45.  Contact:  Children's  Hospi- 
tal, 3020  Children's  Way.  San  Diego  92123.  (619)  576-4072. 


PHYSICAL  MEDICINE/REHABILITATION 

August  11-13 — 2nd  Annual  Clinical  Exercise,  Physiology  and  Cardiac 
Rehabilitation  Conference.  American  College  of  Cardiology  at  Holiday 
Inn,  Palo  Alto.  Thurs-Sat.  21  hrs.  Contact:  ACC,  9111  Old  Georgetown 
Rd,  Bethesda,  MD  20814-1699.  (800)  257-4739. 

October  8-12 — 56th  Annual  Assembly,  American  Academy  of  Physical 
Medicine  and  Rehabilitation  at  Anaheim  Hilton  Hotel  and  Towers  and 
Anaheim  Convention  Center.  Sun-Wed.  Contact:  AAPMR.  122  S Michi- 
gan Ave,  Ste  1300,  Chicago,  IL  60603-6107.  (312)  922-9366. 


PSYCHIATRY 

September  30-October  4 — Power  of  the  Art:  Introduction  to  Medical  Hyp- 
nosis and  Other  Practical  Wisdoms.  UCSD  at  Sheridan  Grande,  San 
Diego.  Fri-Tues.  26  hrs.  $550.  Contact:  UCSD. 

October  7-1 1 — The  Power  of  the  Art:  Introduction  to  Medical  Hypnosis 
and  Other  Practical  Wisdoms.  UCSD  at  Colonial  Inn,  La  Jolla.  Fri-Tues. 
26  hrs.  Contact:  UCSD. 

October  14-15 — Psychopharmacology  Clinical  Research  Update.  UCD  at 
Hilton  Hotel,  San  Francisco.  Fri-Sat.  14  hrs.  $395.  Contact:  UCD. 

1994 — Basic  Clinical  Hypnosis  Training.  UCSD  at  La  Jolla.  Ongoing.  30 
hrs.  $245.  Contact:  UCSD. 


PULMONARY  MEDICINE 

August  12-14 — Diagnosis  and  Management  of  Respiratory  Diseases. 

American  College  of  Emergency  Physicians  at  Hyatt  Regency,  Lake 
Tahoe,  Nevada.  Fri-Sun.  12  hrs.  Contact:  Karen  DeBont,  1500  W Canal 
Ct,  Ste  500,  Littleton,  CO  80120-4528.  (800)  421-3756. 

September  23-25 — Diagnosis  and  Management  of  Respiratory  Diseases. 

American  College  of  Emergency  Physicians  at  Esmeralda  Resort,  Palm 
Springs.  Fri-Sun.  12  hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct,  Ste 
500,  Littleton,  CO  80120-4528.  (800)  421-3756. 

October  13-15 — Pulmonary  and  Critical  Care  Medicine.  UCSF  at  Ana  Ho- 
tel, San  Francisco.  Thurs-Sat.  Contact:  UCSF. 


RADIOLOGY 

August  25-28 — Physics  of  Diagnostic  Radiology.  UCD  on  Campus.  Thurs- 
Sun.  Contact:  UCD. 

September  8-10 — Trauma  and  Emergency  Radiology.  UCSF  at  Ritz-Carl- 
ton, San  Francisco.  Thurs-Sat.  16  hrs.  $395.  Contact:  UCSF. 

September  29-October  1 — Interventional  Hepatobiliary  Radiology.  UCSF 
at  Fairmont  Hotel,  San  Francisco.  Thurs-Sat.  18  hrs.  $550.  Contact:  UCSF. 

October  2 — Oncologic  Imaging  Update.  UCSF  at  Fairmont  Hotel,  San  Fran- 
cisco. Sun.  6.5  hrs.  $150.  Contact:  UCSF. 

October  3-7 — Clinical  Magnetic  Resonance  Imaging.  UCSF  at  Fairmont 
Hotel,  San  Francisco.  Mon-Fri.  33  hrs.  $595.  Contact:  UCSF. 

October  7-8 — Vascular  Ultrasound:  State  of  the  Art.  UCSF  at  Fairmont 
Hotel,  San  Francisco.  Fri-Sat.  13.5  hrs.  $295.  Contact:  UCSF. 

October  10-14 — Neuroimaging  Visiting  Fellowship  Program.  Stanford 
School  of  Medicine.  Mon-Fri.  40  hrs.  Contact:  Barbara  Platt,  (415)  723- 
4733. 

October  10-16 — Advanced  Imaging  of  the  Musculoskeletal  System  With 
Emphasis  on  MRI.  UCSD  at  Hotel  del  Coronado,  San  Diego.  Mon-Sun. 
Contact:  UCSD. 

October  17-19 — Radiology  for  the  Non-Radiologist.  UCSD  at  Hyatt  Re- 
gency, La  Jolla.  Mon-Wed.  20  hrs.  $450.  Contact:  UCSD. 

October  17-21 — 19th  Annual  San  Diego  Postgraduate  Radiology  Course. 
UCSD  at  Hotel  del  Coronado,  San  Diego.  Mon-Fri.  Contact:  UCSD. 

October  21-23 — 14th  Annual  Interventional  Radiology  Course.  UCSD  at 
Hotel  del  Coronado,  San  Diego.  Fri-Sun.  Contact:  UCSD. 

October  31 -November  4 — Diagnostic  Radiology  Seminars.  UCSF  at  Ritz- 
Carlton  Kapalua,  Maui,  Hawaii.  Mon-Fri.  26  hrs.  $595.  Contact:  UCSF. 

(Continued  on  Page  23) 
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INTENSIVE  CME 
IN  EXTENSIVE  LOCATIONS 

ARRHYTHMIAS: 

INTERPRETATION,  DIAGNOSIS  AND 

CORONARY  HEART  DIAGNOSIS  MANAGEMENT  OF  NEUROLOGY  FOR  THE 

MONTH  DISEASE  UPDATE  AND  MANAGEMENT  RESPIRATORY  DISEASES  NON-NEUROLOGIST 


For  more  information 


Maximum  interaction  □ Renowned  faculty  □ Fully  accredited  □ Satisfaction  guaranteed  □ Weekend  programs 
Clinically-oriented  □ Intensive  sessions  □ Airline  & Hotel  discounts 


Medical  Education  Resources  • 1500  W.  Canal  Court,  Suite  500 

'-Im 


-421-3756 

Littleton,  CO  80120 


(303)  798-9682 


Aug 

94 

Nantucket,  MA 

19-21 

Lake  Louise,  Canada 

5-7 

Lake  Tahoe,  NV 

12-14 

Lake  George,  NY 

19-21 

Sept.  94 

Key  West,  FL 

30-10/2 

Las  Vegas,  NV 

23-24 

Palm  Springs,  CA 

23-25 

Bermuda 

29-10/1 

Oct, 

94 

Las  Vegas,  NV 

7-9 

Scottsdale,  AZ 

28-30 

Orlando,  FL 

7-9 

Cabo  San  Lucas,  Mex.  20-22 

Nov. 

94 

Orlando,  FL 

18-20 

Anaheim, CA 

18-20 

St.  John,  USVI 

17-19 

Naples,  FL 

4-6 

Dec. 

94 

Grand  Cayman  Isl. 

1-3 

Key  West,  FL 

2-4 

Scottsdale,  AZ 

2-4 

Las  Vegas,  NV 

9-11 

Feb. 

95 

Scottsdale,  AZ 

24-26 

Breckenridge,  CO 

19-21 

Las  Vegas,  NV 

3-5 

Key  West,  FL 

17-19 

Mar. 

95 

Las  Vegas 

24-26 

Grand  Cayman  Isl.  3/30-4/1 

Orlando,  FL 

3/31-4/2 

Squaw  Valley,  CA 

9-11 

CONTINUING  MEDICAL  EDUCATION 


(Continued  from  Page  22) 

November  14-18 — A Practical  Approach  to  Breast  Imaging.  UCSF  at  Ritz- 
Carlton,  Rancho  Mirage.  Mon-Fri.  20  hrs.  $595.  Contact:  UCSF. 

1994 — Fellowship  in  Interventional  Radiology  for  Radiologists.  UCSD 
Medical  Center.  Ongoing.  40  hrs.  $700.  Contact:  UCSD. 

1994 — Visiting  Fellowship  in  Magnetic  Resonance  Imaging.  UCSD  at  MR 
Institute,  San  Diego.  Ongoing.  40  hrs.  $1,200.  Contact:  UCSD. 

1994 — Visiting  Fellowship  for  Physicians  and  Sonographers  in  Duplex 
Ultrasound:  Focus  on  Carotid  and  Deep  Venous  Thrombosis.  Ongo- 
ing. 30  hrs.  $600.  Contact:  UCSD. 

1994 — Visiting  Fellowship  Program  of  Endovaginal  Sonography:  Focus 
on  Techniques  and  Application.  UCSD  Medical  Center.  Monthly.  30  hrs. 
$600.  Contact:  UCSD. 


SURGERY 

September  9-13 — Summer  Institute — Intensive  Surgical  Skills.  American 
Academy  of  Orthopedic  Surgeons  at  Monterey  Conference  Center,  Mar- 
riott Hotel  and  Doubletree  Hotel.  Monterey.  Fri-Tues.  Contact:  AAOS. 
6300  N River  Rd,  Rosemont.  IL  60018-4262.  (708)  823-7186. 

October  29 — Suture  Workshop.  Sutter  Community  Hospitals  at  Sacramento. 
Sat.  Contact:  Catherine  Davis,  2800  L St.  6th  FI.  Sacramento  95816.  (800) 
777-0231. 


GENERAL/MULTIDISCIPLINARY 

October  27-30 — 1994  CME/Golf  Meeting.  Nevada  Academy  of  Family 
Physicians  at  Sheraton  Desert  Inn  Hotel  & Casino,  Las  Vegas.  Thurs-Sun. 
21  hrs.  Contact:  Barbara  Bolling,  NAFP,  PO  Box  27713.  Las  Vegas,  NV 
89126-1713.  (702)  647-0117. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245- 
8505. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1 850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


July  25-29 — 21st  Annual  Renal  Disease  Program:  Renal  Disease  and 
Electrolyte  Disorders.  University  of  Colorado  Health  Sciences  Center  at 
The  Given  Biomedical  Institute.  Aspen.  Mon-Fri.  Contact:  U of  Colo. 

July  31 -August  3 — Third  Biannual  Type  1 Diabetes  Program:  Manage- 
ment of  Pediatric  Diabetes.  University  of  Colorado  Health  Sciences  Cen- 
ter at  Keystone.  Sun- Wed.  Contact:  U of  Colo. 

July  31 -August  3 — Cardiovascular  Interventions:  Technology  at  the  Sum- 
mit, IV.  University  of  Colorado  Health  Sciences  Center  at  Aspen.  Sun- 
Wed.  Contact:  U of  Colo. 

August  1-5 — Dynamic  Psychotherapy  Program.  University  of  Colorado 
Health  Sciences  Center  at  Aspen.  Mon-Fri.  Contact:  U of  Colo. 

August  7-11 — 37th  Annual  Pediatric  Program.  Children’s  Hospital  and 
University  of  Colorado  Health  Sciences  Center  at  The  Given  Biomedical 
Institute,  Aspen.  Sun-Thurs.  Contact:  U of  Colo. 

August  7-12 — 19th  Annual  Primary  Musculoskeletal  Care  Program.  Uni- 
versity of  Colorado  Health  Sciences  Center  at  Breckenridge.  Sun-Fri.  Con- 
tact: U of  Colo. 

August  8-12 — 12th  Annual  Pediatric  Infectious  Disease  Conference.  Chil- 
dren's Hospital  at  Aspen.  Mon-Fri.  Contact:  Kim  Brenckle,  Children's 
Hospital,  1056  E 19th  Ave,  Box  055,  Denver.  (303)  861-6981. 

(Continued  on  Page  24) 
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August  11-13 — Pediatric  Cardiology:  The  Failing  Heart.  University  of 
Colorado  School  of  Medicine  at  The  Given  Biomedical  Institute,  Aspen. 
Wed-Sat.  Contact:  U of  Colo. 

August  1 1 -14 — Fourth  Annual  Conference:  Women  Physicians/Finding  a 
Balance.  Rose  Medical  Center  at  Breckenridge  Hilton  Hotel.  Thurs-Sun. 
Contact:  Women  Physicians  Conference,  9101  E Kenyon  Ave,  #3000, 
Denver  80237.  (303)  770-2220;  FAX  (303)  770- 1812. 

August  I 1-14 — Multimodality  Approaches  to  Limb  Salvage  for  Extrem- 
ity Sarcoma.  P/SL  Swedish  Healthcare  System  at  Westin  Resort,  Vail. 
Thurs-Sun.  Contact:  P/SL  CME  Office,  (800)  633-6824. 

August  14-17 — Fourth  National  Kaiser  Permanente  Emergency  Medicine 
Conference.  Colorado  Medical  Society  and  Colorado  Permanente  Med- 
ical Group  at  Beavercreek.  Contact:  KPEM  94,  PO  Box  7131,  Corte 
Madera,  CA  94976-7131.  (415)  927-7450. 

August  15-20 — Breast  Imaging  and  Intervention  Into  the  21st  Century. 

Radiology  Imaging  Associates  at  Broadmoor  Hotel,  Colorado  Springs. 
Sun-Fri.  Contact:  Ryals  & Associates,  (404)  641-9773. 

August  17-19 — Genetic  Therapy.  University  of  Colorado  Health  Sciences 
Center  at  Aspen.  Wed-Sat.  Contact:  U of  Colo. 

August  17-20 — 4th  Annual  Musculoskeletal  Infection  Meeting.  University 
of  Colorado  Health  Sciences  Center  at  Snowmass  Village.  Wed-Sun.  Con- 
tact: U of  Colo. 

September  16-18 — Sixth  National  Conference  on  Outreach  Education: 
The  Changing  Colors  of  Outreach  Education.  University  of  Colorado 
Health  Sciences  Center  at  Tamarron  Resort,  Durango.  Fri-Sun.  Contact:  U 
of  Colo. 

September  16-18 — Third  Annual  Medical  Ethics  Conference.  University 
of  Colorado  Health  Sciences  Center  at  Aspen.  Fri-Sun.  Contact:  U of 
Colo. 

September  30 — Rocky  Mountain  Regional  Cardiovascular  Disease  Con- 
ference. University  of  Colorado  Health  Sciences  Center  at  Vail.  Fri.  Con- 
tact: U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  Soci- 
ety of  Neurologists,  (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)629-3678. 

Every  Friday  (except  4th  Friday  of  month) — Various  Topics  in  Contempo- 
rary Medicine  (Midday  CME  Series).  St  Anthony  Hospitals  at  St  An- 
thony Hospital,  Denver.  Contact:  Rose  Powell,  (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine, 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  270-6761. 


IDAHO 


July  28-30 — Idaho  Medical  Association — Annual  Meeting.  Sun  Valley. 
Wed-Fri.  Contact:  IMA,  305  W.  Jefferson,  PO  Box  2668,  Boise  83701. 
(208)  344-7888. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME  re- 
quirements of  the  New  Mexico  Board  of  Medical  Examin- 
ers, please  write  to  the  above  address  or  call  (505)  828- 
0237. 


NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution for  current  details. 


July  18-22 — Imaging  1994.  Eldorado  Hotel,  Santa  Fe.  Mon-Fri.  Contact: 
Dawne  Ryals,  Ryals  & Associates,  PO  Box  1925,  Roswell,  GA  30077- 
1925.  (404)641-9773. 

July  22-24 — Arrhythmias,  Diagnosis  and  Treatment.  Eldorado  Hotel, 
Santa  Fe.  Fri-Sun.  Contact:  Tracy  L.  Green,  New  Mexico  Heart  Clinic, 
(505)841-1000. 

August  7-1 1 — Lovelace  Santa  Fe  Neurology  1994.  Eldorado  Hotel,  Santa 
Fe.  Contact:  Ryals  & Associates,  PO  Box  1925,  Roswell,  GA  30077-1925. 
(404)641-9773. 

September  16-17 — Annual  Meeting — American  College  of  Surgeons,  New 
Mexico  Chapter.  Hotel  de  Santa  Fe,  Santa  Fe.  Contact:  Bonnie  Smith, 
7770  Jefferson  NE,  Ste  400,  Albuquerque  87109.  (505)  828-0237. 

September  17 — Management  of  Patient  with  Cardiac  Disease.  Journal 

Center,  Albuquerque.  Sat.  Contact:  Tracy  L.  Green,  New  Mexico  Heart 
Clinic,  (505)841-1000. 

October  5-9 — 3rd  Annual  New  Mexico  Medical  Computer  Course.  Holi- 
day Inn  Pyramid  Hotel,  Albuquerque.  Contact:  Floyd  Smith,  NMOMA, 
PO  Box  90396,  Albuquerque  87199-0396.  (505)  828-1905. 

October  8-9 — What  Is  New  With  the  Newborn?  New  Mexico  Pediatric  So- 
ciety at  Snakedance,  Taos  Ski  Valley.  Contact:  Richard  Rolston,  MD,  (505) 
898-7898. 

October  28-29 — ECG  Interpretation  for  the  Primary  Care  Physician. 

Journal  Center,  Albuquerque.  Fri-Sun.  Contact:  Tracy  L.  Green,  New 
Mexico  Heart  Clinic,  (505)  841-1000. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box 
713,  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution. 


September  21-24 — Utah  Medical  Association — Annual  Meeting.  Univer- 
sity Park  Hotel,  Salt  Lake  City.  Wed-Sat.  Contact:  Utah  Medical  Associa- 
tion. 


MEDICAL  GRAND  ROUNDS 

Weekly — Internal  Medicine  Grand  Rounds,  Psychiatry  Grand  Rounds,  OB/ 
GYN  Grand  Rounds,  Pediatric  Grand  Rounds.  Contact:  UUSM,  Office  of 
CME,  (801)581-8664. 


(Continued  on  Page  25) 
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CONTINUING  MEDICAL  EDUCATION 

Si 

(Continued  from  Page  24) 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospilal.  300  N Hospilal  Dr.  Price  84501.  (801 ) 637  48(H). 

DM:  Dixie  Medical  Center.  544  S 4(H)  East.  Si  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services.  777  N 390  East,  American  Fork  84003.  (801 ) 

763-3555. 

FHP:  FHPof  Utah.  35  W Broadway.  Salt  Lake  City  84101.  (801 ) 355-1234. 

ITS:  Intermountain  Thoracic  Society,  1616  S llth  East,  Salt  Lake  City  84105. 

(801 ) 484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C”  St,  Salt  Lake  City  84143.  (801 ) 321-1100. 

LRH:  Logan  Regional  Hospital,  1400  N 5th  East,  Logan  84321.  (801 ) 752-2050. 

MDH  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd,  Ogden  84409.  (801 ) 625- 
2694. 

MVH  Mountain  View  Hospital,  1000  E Highway  6,  Pay  son  8465 1 . (801 ) 465-9201. 
OSS:  Ogden  Surgical-Medical  Society.  PO  Box  9311,  Ogden  84409. 

PCMC:  Primary  Children's  Medical  Center,  100  N Medical  Dr,  Salt  Lake  City  84113. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital,  3460  S 4155  West,  West  Valley  City  84120.  (801 ) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  South  1 100  East,  Suite  302, 

Salt  Lake  City  84102.  (801 ) 531-7806. 

UMIA:  Utah  Medical  Insurance  Association,  540  E 500  South,  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society.  540  E 500  South,  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital,  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine,  Office  of  Continuing  Medical  Educa- 

tion, 50  N Medical  Dr,  Salt  Lake  City  84132.  (801 ) 581-8664. 

VAMC:  Veterans  Administration  Medical  Center,  500  Foothill  Dr,  Salt  Lake  City 

84148.(801)582-1565. 


ACOEM 

State-of-the-Art 

Conference 

❖ 

Prevention  in  Practice 

Workplace  Health  in  the 

21st  Century 

❖ 

October  24-28,  1994 

Denver  Marriott  City  Center 

.J^ENVER 

Sponsored  by 

ACOEM 

American  College  of  Occupational  and 
Environmental  Medicine 

Call  708-228-6850  for  details 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


July  29-30 — From  Bench  to  Bedside:  A State  of  the  Art  HIV  Conference 
for  Primary  Care  Providers.  Seattle.  Fri-Sat.  Contact:  U/W. 

July  29-30 — Orthopaedic  Trauma  Update.  Seattle.  Fri-Sat.  Contact:  UAV. 

August  4-6 — Breast  Cancer  in  Young  Women.  Seattle.  Thurs-Sat.  Contact: 
UAV. 

August  8-13 — Summer  Seminar  in  Health  Care  Ethics.  Seattle.  Mon-Sat. 
Contact:  UAV. 

September  9 — Interventional  Radiology.  Seattle.  Fri.  Contact;  UAV. 
September  9-1 1 — Radiation  Health  Effects  and  Hanford:  A Joint  Confer- 
ence for  Concerned  Citizens  and  Health  Care  Providers.  Spokane.  Fri- 
Sun.  Contact:  UAV. 

September  10-11 — Pediatric  Advanced  Life  Support.  Seattle.  Sat-Sun. 
Contact:  Children's,  (206)  368-4802. 

September  11-16 — North  Pacific  Pediatric  Society — 149th  Meeting. 

Blaine.  Sun-Fri.  Contact:  Norma  Brooks,  (206)  248-2229. 

September  19-23 — Annual  Advances  in  Family  Practice.  Seattle.  Mon-Fri. 
Contact:  UAV. 

September  29-30 — New  Approaches  to  Common  Urinary  Tract  Problems 
in  Children.  Seattle.  Thurs-Fri.  Contact:  Children's,  (206)  526-2501. 

October  15 — Arthrocentesis  & Injection  Techniques.  Seattle.  Sat.  Contact: 
UAV. 

(Continued  on  Page  98) 


& Midway  Hospital  Medical  Center 

in  association  with  Comprehensive  Spine  Center  of  Midway  Hospital, 
& Center  for  Comprehensive  Rehabilitation  of  Los  Angeles. 


Program  Committee:  Rene  Cailliet,  M.D.;  Philip 
Greenman,  D.O.;  Clive  M.  Segil,  M.D.,  F.R.C.S.(C),  F.A.C.S.; 
Edward  H.  Simmons,  M.D.,  B.Sc.(Med.),  F.R.C.S.(C) 

Local  Host  Committee:  Clive  M.  Segil,  M.D.,  F.R.C.S.(C), 
F.A.C.S.;  Michael  Shapow,  P.T. 

For  information  contact  Aubrey  Swartz,  M.D.,  American 
Back  Society,  2647  E.  14th  St.,  Suite  401,  Oakland,  CA  94601 . 
Tel  (510)  536-9929  • Fax  (510)  536-1812. 
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CONTINUING  MEDICAL  EDUCATION  CALENDAR 

The  Southern  Medical  Association  is  accredited  by  the  Accreditation  Council  for  Continuing  Medical  Education  to  sponsi 
continuing  medical  education  for  physicians. 


JULY  18-21,  1994 


FOCUS  ON  THE  FEMALE  PATIENT 
LOCATION:  Kiawah  Island  Resort,  SC 
SPECIALTY:  OB/Gyn,  Primary  Care 
CME  CREDIT:  AMA  Category  1 
FEE:  SMA  Members  $350;  Non-Members  $475; 
Non-Physicians  $225 


JULY  29-31,  1994 


PEDIATRICS  AND  ADOLESCENT  MEDICINE 
LOCATION:  Sea  Island,  Georgia 
SPECIALTY:  Primary  Care 
CME  CREDIT:  AMA  Category  1-15  hours 
AAFP  Prescribed  - 15  hours 
AOA  Category  2-A  - 15  hours 
FEE:  SMA  Member  $310;  Non-member  $435;  Non 
Physician  $225 


JULY  22-24,  1994 


FOCUS  ON  THE  MALE  PATIENT 
LOCATION:  Kiawah  Island  Resort,  SC 
SPECIALTY:  Primary  Care 
CME  CREDIT:  AMA  Category  1 
FEE:  SMA  Member  $310;  Non-member  $435; 
Non-Physician  $225 


JULY  24-27,  1994 


AUGUST  12-14,  1994 


MUSCULOSKELETAL  PROBLEMS  IN  PRIMARY 
CARE 

LOCATION:  Naples,  Florida 
SPECIALTY:  Primary  Care 
CME  CREDIT:  AMA  Category  1 
FEE:  SMA  Member  $295;  Non-member  $420;  Non- 
Physician  $200 


GENERAL  SURGERY 
LOCATION:  Sea  Island,  Georgia 
SPECIALTY:  Surgery 
CME  CREDIT:  AMA  Category  1 
FEE:  SMA  Member  $475;  Non-member  $600;  Non- 
Physician  $300 


JULY  28-30,  1994 


SOUTHERN  ASSOCIATION  FOR  ONCOLOGY 
ANNUAL  MEETING 
LOCATION:  Jekyll  Island,  Georgia 
SPECIALTY:  Oncology 
CME  CREDIT:  AMA  Category  1 
FEE:  SAO  Member  $400;  Non-member  $550 


AUGUST  19-21,  1994 


SOUTHERN  ORTHOPAEDIC  ASSOCIATION 
ANNUAL  MEETING 
LOCATION:  Bermuda 

SPECIALTY:  Orthopaedic  and  Traumatic  Surgery 

CME  CREDIT:  AMA  Category  1 

FEE:  SOA  Member  $400;  Non-member  $550 


For  more  information,  call  Michelle  Williamson, 

Southern  Medical  Association,  800-423-4992  or  205-945-1840— TODAY! 
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(triamcinolone  acetonide) 

Nasacort...Once  Is  Enough 


(triamcinolone  acetonide) 


Nasal 

Inhaler 


For  Intranasal  Use  Only 
Shake  Well  Before  Using 
BRIEF  SUMMARY 

CONTRAINDICATIONS:  Hypersensitivity  to  any  of  the  ingredients  of  this  preparation 
contraindicates  its  use 

WARNINGS:  The  replacement  of  a systemic  corticosteroid  with  a topical  corticoid  can  be 
accompanied  by  signs  of  adrenal  insufficiency  and,  in  addition,  some  patients  may  experience 
symptoms  of  withdrawal,  e g,,  joint  and/or  muscular  pain,  lassitude  and  depression  Patients 
previously  treated  for  prolonged  periods  with  systemic  corticosteroids  and  transferred  to  topical 
corticoids  should  be  carefully  monitored  for  acute  adrenal  insufficiency  in  response  to  stress  In 
those  patients  who  have  asthma  or  other  clinical  conditions  requiring  long-term  systemic 
corticosteroid  treatment,  too  rapid  a decrease  in  systemic  corticosteroids  may  cause  a severe 
exacerbation  of  their  symptoms. 

Children  who  are  on  immunosuppressant  drugs  are  more  susceptible  to  infections  than  healthy 
children,  Chickenpox  and  measles,  for  example,  can  have  a more  serious  or  even  fatal  course  in 
children  on  immunosuppressant  doses  of  corticosteroids  In  such  children,  or  in  adults  who  have 
not  had  these  diseases,  particular  care  should  be  taken  to  avoid  exposure  If  exposed,  therapy 
with  varicella  zoster  immune  globulin  (VZIG)  or  pooled  intravenous  immunoglobulin  (IVIG),  as 
appropriate,  may  be  indicated.  If  chickenpox  develops,  treatment  with  antiviral  agents  may  be 
considered 

The  use  of  Nasacort  Nasal  Inhaler  with  alternate-day  systemic  prednisone  could  increase  the 
likelihood  of  hypothalamic-pituitary-adrenal  (HPA)  suppression  compared  to  a therapeutic  dose  of 
either  one  alone.  Therefore,  Nasacorl  Nasal  Inhaler  should  be  used  with  caution  in  patients 
already  receiving  alternate-day  prednisone  treatment  for  any  disease 

PRECAUTIONS 

General:  In  clinical  studies  with  triamcinolone  acetonide  administered  intranasally,  the 
development  of  localized  infections  of  the  nose  and  pharynx  with  Candida  albicans  has  rarely 
occurred.  When  such  an  infection  develops  it  may  require  treatment  with  appropriate  local 
therapy  and  discontinuance  of  treatment  with  Nasacort  Nasal  Inhaler 
Triamcinolone  acetonide  administered  intranasally  has  been  shown  to  be  absorbed  into  the 
systemic  circulation  in  humans.  Patients  with  active  rhinitis  showed  absorption  similar  to  that 
found  m normal  volunteers  Nasacorl  at  440  mcg/day  for  42  days  did  not  measurably  affect 
adrenal  response  to  a six  hour  cosyntropin  test.  In  the  same  study  prednisone  10  mg/day 
significantly  reduced  adrenal  response  to  ACTH  over  the  same  period  (see  CLINICAL  TRIALS 
section) 

Nasacort  Nasal  Inhaler  should  be  used  with  caution,  if  at  all,  in  patients  with  active  or  quiescent 
tuberculous  infections  of  the  respiratory  tract  or  in  patients  with  untreated  fungal,  bacterial,  or 
systemic  viral  infections  or  ocular  herpes  simplex. 

Because  of  the  inhibitory  effect  of  corticosteroids  on  wound  healing  in  patients  who  have 
experienced  recent  nasal  septal  ulcers,  nasal  surgery  or  trauma,  a corticosteroid  should  be  used 
with  caution  until  healing  has  occurred  As  with  other  nasally  inhaled  corticosteroids,  nasal  septal 
perforations  have  been  reported  in  rare  instances. 

When  used  at  excessive  doses,  systemic  corticosteroid  effects  such  as  hypercorticism  and 
adrenal  suppression  may  appear.  If  such  changes  occur,  Nasacort  Nasal  Inhaler  should  be 
discontinued  slowly,  consistent  with  accepted  procedures  tor  discontinuing  oral  steroid  therapy 
Information  for  Patients:  Patients  being  treated  with  Nasacort  Nasal  Inhaler  should  receive  the 
following  information  and  instructions. 

Patients  who  are  on  immunosuppressant  doses  of  corticosteroids  should  be  warned  to  avoid 
exposure  to  chickenpox  or  measles  and,  if  exposed,  to  obtain  medical  advice 
Patients  should  use  Nasacort  Nasal  Inhaler  at  regular  intervals  since  its  effectiveness  depends 
on  its  regular  use  A decrease  in  symptoms  may  occur  as  soon  as  12  hours  after  starting  steroid 
therapy  and  generally  can  be  expected  to  occur  within  a few  days  of  initiating  therapy  in  allergic 
rhinitis  The  patient  should  take  the  medication  as  directed  and  should  not  exceed  the  prescribed 
dosage.  The  patient  should  contact  the  physician  if  symptoms  do  not  improve  after  three  weeks, 
or  if  the  condition  worsens  Nasal  irritation  and/or  burning  or  stinging  after  use  of  the  spray  occur 
only  rarely  with  this  product.  The  patient  should  contact  the  physician  if  they  occur 
For  the  proper  use  of  this  unit  and  to  attain  maximum  improvement,  the  patient  should  read  and 
follow  the  accompanying  patient  instructions  carefully  Because  the  amount  dispensed  per  puff 
may  not  be  consistent,  it  is  important  to  shake  the  canister  well.  Also,  the  canister  should  be 
discarded  after  100  actuations 

Carcinogenesis,  Mutagenesis:  Animal  studies  of  triamcinolone  acetonide  to  test  its 
carcinogenic  potential  are  underway 

Impairment  of  Fertility:  Male  and  female  rats  which  were  administered  oral  triamcinolone 
acetonide  at  doses  as  high  as  15  mcg/kg/day  (110  mcg/m2/day,  as  calculated  on  a surface  area 
basis)  exhibited  no  evidence  of  impaired  fertility  The  maximum  human  dose,  for  comparison,  is 
6.3  mcg/kg/day  (240  mcg/m2/day).  However,  a few  female  rats  which  received  maternally  toxic 
doses  of  8 or  15  mcg/kg/day  (60  mcg/m2/day  or  1 10  mcg/m2/day,  respectively,  as  calculated  on  a 


surface  area  basis)  exhibited  dystocia  and  prolonged  delivery  Developmental  toxicity,  which 
included  increases  in  fetal  resorptions  and  stillbirths  and  decreases  in  pup  body  weight  and 
survival,  also  occurred  at  the  maternally  toxic  doses  (2.5  - 15  0 mcg/kg/day  or  20  - 110 
mcg/m2/day,  as  calculated  on  a surface  area  basis)  Reproductive  performance  of  female  rats 
and  effects  on  fetuses  and  offspring  were  comparable  between  groups  that  received  placebo 
and  non-toxic  or  marginally  toxic  doses  (0  5 and  1 0 mcg/kg/day  or  3 8 mcg/m2/day  and 
7.0  mcg/m2/day) 

Pregnancy:  Pregnancy  Category  C Like  other  corticoids,  triamcinolone  acetonide  has  been 
shown  to  be  teratogenic  in  rats  and  rabbits  Teratogenic  effects,  which  occurred  in  both  species 
at  0 02,  0 04  and  0 08  mg/kg/day  (approximately  135.  270  and  540  mcg/m2/day  in  the  rat  and 
320,  640  and  1280  mcg/m2/day  in  the  rabbit,  as  calculated  on  a surface  area  basis),  included  a 
low  incidence  of  cleft  palate  and/or  internal  hydrocephaly  and  axial  skeletal  defects  Teratogenic 
effects,  including  CNS  and  cranial  malformations,  have  also  been  observed  in  non-human 
primates  at  0.5  mg/kg/day  (approximately  6 7 mg/m2/day).  The  doses  of  0 02.  0 04,  0 08.  and 
0 5 mg/kg/day  used  in  these  toxicology  studies  are  approximately  12  8,  25  5,  51 . and  318  7 times 
the  minimum  recommended  dose  of  1 10  meg  of  Nasacort  per  day  and  3 2.  6 4, 12.7,  and 
80  times  the  maximum  recommended  dose  of  440  meg  of  Nasacort  per  day  based  on  a patient 
body  weight  of  70  kg  Administration  of  aerosol  by  inhalation  to  pregnant  rats  and  rabbits 
produced  embryotoxic  and  fetotoxic  effects  which  were  comparable  to  those  produced  by 
administration  by  other  routes  There  are  no  adequate  and  well-controlled  studies  in  pregnant 
women  Triamcinolone  acetonide  should  be  used  during  pregnancy  only  if  the  potential  benefit 
justifies  the  potential  risk  to  the  fetus 

Experience  with  oral  corticoids  since  their  introduction  in  pharmacologic  as  opposed  to 
physiologic  doses  suggests  that  rodents  are  more  prone  to  teratogenic  effects  from  corticoids 
than  humans.  In  addition,  because  there  is  a natural  increase  in  glucocorticoid  production  during 
pregnancy,  most  women  will  require  a lower  exogenous  steroid  dose  and  many  will  not  need 
corticoid  treatment  during  pregnancy 

Nonteratogenic  Effects:  Hypoadrenalism  may  occur  in  infants  born  of  mothers  receiving 
corticosteroids  during  pregnancy  Such  infants  should  be  carefully  observed 
Nursing  Mothers:  It  is  not  known  whether  triamcinolone  acetonide  is  excreted  in  human  milk 
Because  other  corticosteroids  are  excreted  in  human  milk,  caution  should  be  exercised  when 
Nasacort  Nasal  Inhaler  is  administered  to  nursing  women 

Pediatric  Use:  Safety  and  effectiveness  have  not  been  established  in  children  below  the  age  of 
12  Oral  corticoids  have  been  shown  to  cause  growth  suppression  in  children  and  teenagers, 
particularly  with  higher  doses  over  extended  periods  If  a child  or  teenager  on  any  corticoid 
appears  to  have  growth  suppression,  the  possibility  that  they  are  particularly  sensitive  to  this 
effect  of  steroids  should  be  considered 

ADVERSE  REACTIONS:  In  controlled  and  uncontrolled  studies,  1257  patients  received 
treatment  with  intranasal  triamcinolone  acetonide  Adverse  reactions  are  based  on  the  567 
patients  who  received  a product  similar  to  the  marketed  Nasacort  canister  These  patients  were 
treated  for  an  average  of  48  days  (range  1 to  1 17  days)  The  145  patients  enrolled  in 
uncontrolled  studies  received  treatment  from  1 to  820  days  (average  332  days) 

The  most  prevalent  adverse  experience  was  headache,  being  reported  by  approximately  18%  of 
the  patients  who  received  Nasacort  Nasal  irritation  was  reported  by  2.8%  of  the  patients 
receiving  Nasacort  Other  nasopharyngeal  side  effects  were  reported  by  fewer  than  5%  of  the 
patients  who  received  Nasacort  and  included  dry  mucous  membranes,  naso-smus  congestion, 
throat  discomfort,  sneezing,  and  epistaxis  The  complaints  do  not  usually  interfere  with  treatment 
and  in  the  controlled  and  uncontrolled  studies  approximately  1%  of  patients  have  discontinued 
because  of  these  nasal  adverse  effects 

In  the  event  of  accidental  overdose,  an  increased  potential  for  these  adverse  experiences  may  be 
expected,  but  systemic  adverse  experiences  are  unlikely  (see  OVERDOSAGE  section). 
OVERDOSAGE:  Acute  overdosage  with  this  dosage  form  is  unlikely.  The  acute  topical 
application  of  the  entire  1 5 mg  of  the  canister  would  most  likely  cause  nasal  irritation  and 
headache  It  would  be  unlikely  to  see  acute  systemic  adverse  effects  if  the  nasal  application  of 
the  1 5 mg  of  triamcinolone  acetonide  was  administered  all  at  once 
Caution:  Federal  (U  S A.)  law  prohibits  dispensing  without  prescription 
Please  see  product  circular  for  full  prescribing  information. 

REFERENCES: 

1.  Data  on  file,  Rhone-Poulenc  Rorer  Pharmaceuticals  Inc.  2.  Ziemniak  JA:  Pharmacokinetics  of 
intranasal  tnamcinolone  acetonide.  J Respir  Dis  1 99 1 ; 1 2 (3,  Suppl):S41-S42.  3.  Feiss  G,  Morris  R, 
Rom  D,  et  al:  A comparative  study  of  the  effects  of  intranasal  triamcinolone  acetonide  aerosol 
(ITAA)  and  prednisone  on  adrenocortical  function.  J Allergy  Clin  Immunol  1 992;89: 1151-1156. 

4.  Findlay  S,  Huber  F,  Garcia  J,  et  al:  Efficacy  of  once-a-day  intranasal  administration  of  triam- 
cinolone acetonide  in  patients  with  seasonal  allergic  rhinitis.  Ann  Allergy  1 992 ;68(3) :228-232 
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(triamcinolone  acetonide)  Nasal  Inhaler 


Provides  comfortable,  prompt  relief 
of  allergic  rhinitis  and  effective  QD  dosing 

• Nasacort  remains  in  the  nasal  mucosa  with  no  measurable  effect  on 
HP  A function  13  * 

Duration  of  acquisition  of  the  PET  image  was  approximately  55  minutes  due  to  nC  decay 
(t!/2of20  minutes).1  (n=2) 

• Nasacort  provides  prompt  relief  for  many  patients  — symptom 
reduction  may  occur  as  soon  as  24  hours  after  starting  therapy 4 

• Nasacort  provides  effective  QD  dosing — 2 puffs/nostril/day  effectively 
controls  symptoms  in  most  patients;  however,  QD  dosing  can  be 
increased  to  4 puffs/nostril/day  when  necessary 

Please  see  brief  summary  of  prescribing  information  on  adjacent  page. 

* In  doses  up  to  440  mcg/day. 3 
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Attitudes  of  Washington  State 
Physicians  Toward  Health  Care  Reform 

ALEX  D.  MALTER,  MD;  LEE  L.  EMERSON,  MD;  and  JAMES  W.  KRIEGER,  MD,  Seattle , Washington 

Attitudes  of  Washington  State  physicians  about  health  care  reform  and  about  specific  elements  of 
managed  competition  and  single-payer  proposals  were  evaluated.  Opinions  about  President  Clinton's 
reform  plan  were  also  assessed.  Washington  physicians  (n  = 1,000)  were  surveyed  from  October  to 
November  1993,  and  responses  were  collected  through  January  1994;  responses  were  anonymous. 
The  response  rate  was  80%.  Practice  characteristics  of  respondents  did  not  differ  from  other  physi- 
cians in  the  state.  Of  physicians  responding,  80%  favored  substantial  change  in  the  current  system, 
43%  favored  managed  competition,  and  40%  preferred  a single-payer  system.  Of  physicians  respond- 
ing, 64%  thought  President  Clinton's  proposal  would  not  adequately  address  current  problems.  Re- 
duced administrative  burden,  a central  element  of  single-payer  plans,  was  identified  by  89%  of 
respondents  as  likely  to  improve  the  current  system.  Other  elements  of  reform  plans  enjoyed  less  sup- 
port. More  procedure-oriented  specialists  than  primary  care  physicians  favored  leaving  the  current 
system  unchanged  (28%  versus  8%,  P < .001).  While  physicians  favor  health  care  reform,  there  is  no 
consensus  on  any  single  plan.  It  seems  unlikely  that  physicians  will  be  able  to  speak  with  a single  voice 
during  the  current  debates  on  health  care  reform. 

(Malter  AD,  Emerson  LL,  Krieger  JW:  Attitudes  of  Washington  State  physicians  toward  health  care  reform.  West  J Med 
1994;  161:29-33) 


Physicians’  attitudes  on  proposed  health  care  reforms 
are  an  important  element  of  the  current  reform  debate 
because  of  their  central  role  in  health  care  delivery.  Physi- 
cians are  in  a unique  position  to  provide  feedback  about 
the  feasibility  of  proposed  reforms  and  about  their  possi- 
ble effects.  Also,  the  ultimate  success  of  any  enacted  re- 
forms will  depend  upon  the  support  of  all  those  working 
within  the  new  system,  including  physicians. 

Physicians’  attitudes  about  health  care  reform  have  not 
been  well  studied.  Blendon  and  colleagues  recently  re- 
ported on  the  attitudes  of  Canadian,  German,  and  United 
States  physicians  toward  the  current  health  care  systems 
in  their  respective  countries.1  We  were  unable  to  locate 
any  reports  in  peer-reviewed  journals  about  physicians’ 
preferences  for  those  health  care  reform  plans  currently 
under  consideration  in  the  United  States,  however.  Sur- 
veys and  polls  of  physicians’  attitudes  are  occasionally  re- 
ported in  nonpeer-reviewed  literature,  but  the  results  can 
be  difficult  to  interpret  because  methods  are  rarely  de- 
scribed and  the  possible  biases  of  sponsoring  organiza- 
tions are  unclear.2 

To  help  policy  planners  better  understand  the  attitudes 
of  physicians  toward  health  care  reform,  we  surveyed 
1,000  Washington  State  physicians.  The  attitudes  of  Wash- 
ington physicians  are  of  particular  interest  because  the 
state  has  already  enacted  managed  competition  reform 


similar  to  that  being  proposed  nationally.  Physicians  were 
active  during  the  legislative  debates  that  compared  the 
merits  of  managed  competition  and  single-payer  systems 
and  have  a reasonable  understanding  of  the  features  of 
these  competing  reform  options.  Our  survey  concentrated 
on  physicians’  attitudes  toward  managed  competition  and 
single-payer  systems  because  these  two  approaches  to  re- 
form underlie  the  specific  proposals  that  are  receiving  the 
most  serious  consideration  nationally. 

Methods 

Our  sample  of  1,000  physicians  was  selected  ran- 
domly from  a list  supplied  by  the  Washington  State  De- 
partment of  Health  of  the  1 1 ,054  physicians  actively 
practicing  in  the  state.  The  sample  size  was  larger  than 
that  needed  to  estimate  the  attitudes  of  all  state  physicians 
and  was  chosen  to  allow  analyses  of  subpopulations.  Sur- 
veys were  mailed  from  October  to  November  1993,  soon 
after  President  Clinton  delivered  his  health  care  reform 
package  to  Congress. 

A two-page  questionnaire  was  developed  for  this 
study.  Selected  survey  items  are  shown  in  Tables  2 and  3, 
and  the  full  instrument  is  available  from  the  authors.  The 
two-page  survey  was  composed  of  24  questions:  6 on  the 
general  attitudes  about  health  care  reform,  1 1 on  specific 
elements  of  alternative  reform  packages,  and  7 on  demo- 
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TABLE  1 —Demographic  and  Practice  Characteristics  of  Survey 
Respondents  Compared  With  Those  of  All  Washington  Physicians 


All  Stole 
Respondents  Physicians 

Characteristic  (n  = 762)  (n  = 1 1,054) 

Male  sex,  % 85  81* 

Metropolitan  practice  (population 

>250,000),%  73  74 

Years  of  practice,  median  18  17 

Specialty 

General  practice  or  family  practice,  % 19  19 

Adult  medicine  or  medical 

sub  specialties,  %t 21  23 

Pediatrics  or  pediatric  subspecialties,  % 7 7 

General  and  specialty  surgery,  % 20  18 

Obstetrics  and  gynecology,  % 6 5 

Radiology,  anesthesiology,  or  pathology,  % . . 13  13 

Other,  % 14  15 

Reimbursement  mechanism 

Fee-for-service,  % 65  $ 

Salaried,  HMO,  % 11  | 

Salaried,  non-HMO,  % 12  \ 

Other,  % 12  \ 

HMO  = health  maintenance  organization 


'Sex  of  respondents  and  all  state  physicians  differed  significantly  (P>  -01);  other  charac- 
teristics of  respondents  and  all  state  physicians  did  not  differ, 
tlndudes  neurology. 
pNot  available. 


graphic  and  practice  characteristics.  All  items  were  devel- 
oped specifically  for  this  survey  except  a general  question 
regarding  the  perceived  need  for  reform  of  the  health  care 
system,  which  was  developed  by  Blendon  and  colleagues 
and  has  previously  been  administered  to  a sample  of 
physicians  nationwide.1  Its  inclusion  allowed  a compari- 
son of  general  attitudes  of  physicians  in  our  sample  with 
those  of  all  US  physicians.  The  survey  was  tested  on 
practicing  physicians  who  rated  the  questions  as  easily 
understood.  The  face  validity  of  the  final  instrument  was 
confirmed  by  health  care  reform  experts.  The  internal 
consistency  of  the  instrument  was  evaluated  for  selected 
survey  items  that  were  expected  to  be  correlated.  Cron- 
bach’s  test  showed  reasonable  internal  consistency  for 
these  items  (a  = .53  to  .70). 

The  survey  was  mailed  on  University  of  Washington 


stationery,  accompanied  by  a cover  letter  that  described 
the  study  and  noted  that  responses  would  be  kept  anony- 
mous. The  letter  also  noted  the  endorsement  of  three 
health  care  provider  organizations  with  different  stands 
on  health  care  reform:  the  Washington  State  Medical  As- 
sociation (which  generally  supports  the  version  of  man- 
aged competition  enacted  by  Washington  State),  Health 
Care  for  All  (a  statewide  health  provider  organization 
promoting  single-payer  reforms),  and  WAMI  (a  popular 
educational  system  serving  rural  physicians,  which  has 
not  taken  a position  on  reform).  Respondents  were  identi- 
fied from  name  cards  that  were  included  in  the  mailing 
but  separated  from  the  surveys  on  receipt.  Physicians  not 
responding  within  three  weeks  were  mailed  a second 
copy  of  the  survey.  Responses  were  collected  from  No- 
vember 1993  through  January  1994. 

Demographic  and  practice  characteristics  of  respon- 
dents were  compared  with  those  characteristics  of  all  state 
physicians  using  a two-sided  z test.3lpp230'23"  Characteristics 
for  all  active  state  physicians  were  based  on  information 
in  the  American  Medical  Association’s  master  file  and 
state  data  tapes.4'pl!fl1  The  main  analyses  were  descriptive, 
and  2 X 2 x:  analysis  was  used  to  determine  whether  any 
demographic  or  practice  characteristics  predicted  phy- 
sicians’ attitudes  on  health  care  reform.  Confidence  in- 
tervals for  proportions  were  computed  assuming  a nor- 
mal distribution  according  to  the  method  described  by 
Altman.3 

Results 

Of  the  1,000  mailed  surveys,  46  were  not  deliverable. 
Of  those  delivered,  762  were  completed  and  returned,  for 
an  overall  response  rate  of  76%  and  an  effective  response 
rate  of  80%.  Of  completed  surveys,  69%  were  returned  af- 
ter the  first  mailing.  The  demographic  and  practice  char- 
acteristics of  the  respondents  are  shown  in  Table  1 . Most 
respondents  worked  in  urban  counties  and  received  fee- 
for-service  payment.  Respondents  were  similar  to  all  state 
physicians  except  for  a slightly  higher  proportion  of  men. 

Physicians’  general  attitudes  about  health  care  reform 
are  shown  in  Table  2.  When  asked  about  preferred  options 
for  change,  there  were  no  significant  differences  in  the 
proportions  favoring  the  single-payer  and  managed  com- 


TABLE  2— General  Attitudes  of  762  Washington  Physicians  Toward  Health  Care  Reform * 


Physicians  95% 
Agreeing,  Confidence 

% Interval,  % 

Which  of  the  following  statements  most  closely  expresses  your  view  of  the  current  American  health  care  system? 


In  general,  the  health  care  system  works  pretty  well,  and  only  minor  changes  are  necessary  to  make  it  work  better  20  1 7-23 

There  are  some  good  things  in  our  health  care  system,  but  fundamental  changes  are  needed  to  make  it  work  better 71  68-74 

The  health  care  system  has  so  much  wrong  with  it  that  we  need  to  rebuild  it  completely  9 7-11 

Which  of  the  following  changes  in  the  American  health  care  system  would  you  favor  most? 

No  change  16  13-19 

A system  based  on  managed  competition  between  several  private  insurance  plans  in  which  employers  are 

required  to  offer  employee  health  insurance  43  39-47 

A single-payer  system  in  which  everyone  receives  coverage  from  a single,  publicly  accountable  plan  40  36-44 


*Data  for  1 7 respondents  were  missing  for  the  first  question  and  data  for  65  were  missing  for  the  second;  percentages  may  not  add  up  to  1 00%  due  to  rounding  error. 
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TABLE  3.— Attitudes  of  762  Washington  Physicians  Toward  Specific  Elements  of  Reform  Proposals* 

None 

A Little 

Percentaqe  Responding 
Some 

A Lot 

Undecided 

How  much  confidence  do  you  have  that  each  of  the  following 
approaches  would  improve  the  health  care  system? 

Caps  for  health  insurance  premiums  

22 

22 

28 

19 

9 

Requiring  employers  to  provide  insurance  

15 

24 

36 

23 

3 

Increased  utilization  review  by  insurers 

46 

31 

18 

4 

2 

Reduction  of  administrative  paperwork 

2 

8 

21 

68 

1 

A uniform  benefit  package  for  all  patients 

16 

17 

28 

35 

4 

A global  health  care  budget 

36 

17 

21 

16 

11 

Increased  use  of  practice  parameters  

9 

28 

37 

18 

7 

Uniform  fees  for  physicians  

27 

21 

27 

19 

6 

Malpractice  reform  

4 

9 

24 

62 

1 

•Data  for  6 to  25  respondents  were  missing  for  each  question;  percentages  may  not  add  up  to  1 00%  due  to  rounding. 

petition  approaches.  When  specifically  asked  whether  the 
Clinton  Plan  would  address  the  shortcomings  of  the  cur- 
rent system.  33%  responded  that  the  plan  has  “some'’ 
chance  of  addressing  the  shortcomings  of  the  current  sys- 
tem, and  3%  thought  it  had  a “good”  chance,  but  61% 
thought  the  plan  had  little  or  no  chance  of  addressing 
these  shortcomings.  A majority  (72%)  indicated  that  they 
understood  the  Clinton  Plan  “some”  or  “a  lot.” 

When  asked  about  the  likelihood  that  specific  ele- 
ments of  alternative  reform  plans  would  improve  the 
health  care  system,  physicians  rated  reduction  of  admin- 
istrative paperwork  and  malpractice  reform  highly,  but 
otherwise  responses  were  divided  (Table  3).  Physicians’ 
preferences  for  health  care  reform  plans,  stratified  accord- 
ing to  physician  specialty,  are  shown  in  Table  4.  More 
so-called  procedure-oriented  specialists  (surgeons,  obste- 
trician-gynecologists, radiologists,  anesthesiologists,  and 
pathologists)  than  primary  care  physicians  (family  practi- 
tioners, general  internists,  and  general  pediatricians)  fa- 
vored leaving  the  current  system  unchanged  (28%  versus 
8%,  P < .001).  Regarding  the  type  of  change  preferred, 
more  primary  care  physicians  favored  a single-payer  sys- 


tem than  did  procedural  specialists  (47%  versus  27%,  P < 
.001).  Managed  competition  had  equal  support  in  both 
groups.  Among  those  favoring  some  type  of  change,  sup- 
port for  reform  options  varied  according  to  practice  spe- 
cialty. Most  pediatricians  and  psychiatrists  favored  a 
single-payer  plan  while  surgeons  favored  managed  com- 
petition. Other  groups  were  equally  divided. 

The  reimbursement  mechanism  also  predicted  prefer- 
ence for  reform  plans.  Salaried  physicians  were  approxi- 
mately 1.5  times  as  likely  to  favor  a single-payer  sys- 
tem as  were  fee-for-service  practitioners  (50%  versus 
34%,  P < .001).  Fee-for-service  physicians  were  three 
times  as  likely  to  favor  no  change  (22%  versus  7%,  P < 
.001).  Equal  proportions  of  both  groups  favored  man- 
aged competition  (44%).  Other  demographic  and  prac- 
tice characteristics  were  not  significantly  associated  with 
attitudes  toward  reform. 

Discussion 

Our  results  show  that  although  physicians  generally 
favor  health  care  reform,  there  is  no  consensus  on  any  sin- 
gle reform  proposal.  Comparable  percentages  of  physi- 


TABLE  4.— Physicians'  Preferences  for  Health  Care  Reform  According  to  Specialty  (n  = 686)* 

Specialty 

Physicians, 

No. 

Preferred  Reform  Proposal 
Managed 
None,  Competition, 

% % 

Single 

Payer, 

% 

Primary  care 

250 

8 

44 

47 

General  and  family  practice 

132 

11 

46 

42 

General  internal  medicine  

82 

5 

48 

48 

General  pediatrics 

36 

6 

31 

64f 

Procedure-oriented  specialties 

264 

28 

46 

27 

Surgery:) 

178 

29 

46 

25f 

Radiology,  anesthesiology,  and  pathology 

86 

24 

44 

31 

Other 

Medical  and  pediatric  subspecialties 

77 

8 

48 

43 

Psychiatry 

48 

11 

25 

65t 

Emergency  medicine 

33 

15 

42 

42 

Other 

14 

21 

29 

50 

•Data  for  the  other  76  respondents  were  missing. 

fProportions  favoring  managed  competition  and  single-payer  systems  differ  significantly  ( P < .05). 

^Including  general  surgery,  surgical  subspecialties,  and  obstetrics  and  gynecology. 
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cians  reported  favoring  managed  competition  and  single- 
payer systems.  These  physicians  had  little  confidence 
that  President  Clinton’s  managed  competition  proposal 
would  improve  the  current  system.  The  element  of  reform 
viewed  as  most  likely  to  improve  the  current  system  by 
the  greatest  number  of  respondents  was  reduced  adminis- 
trative burden.  Although  both  managed  competition  and 
single-payer  plans  offer  this  potential,  the  Congressional 
Budget  Office  and  others  have  concluded  that  administra- 
tive burden  and  costs  are  much  lower  in  a single-payer 
system.5'7  Malpractice  reform  also  enjoyed  considerable 
support.  Other  components  of  managed  competition  and 
single-payer  plans  enjoyed  substantially  less  support;  op- 
position was  strongest  to  increased  utilization  review. 

We  also  found  that  physicians’  attitudes  on  the  need 
for  reform  vary  according  to  specialty.  Procedure-ori- 
ented specialists  were  more  than  three  times  as  likely  as 
primary  care  physicians  to  think  that  change  in  the  current 
health  care  system  is  unnecessary.  This  may  reflect  the 
fact  that  procedural  specialists  may  be  less  aware  than  pri- 
mary care  physicians  of  problems  such  as  lack  of  access 
and  insurance  because  they  generally  only  see  referred 
patients.  Alternatively,  it  may  have  to  do  with  the  fact  that 
on  average  these  specialists  enjoy  greater  remuneration 
under  the  current  system.5  Both  approaches  to  reform  ad- 
vocate expanded  roles  for  primary  care  physicians  and  a 
reduced  use  of  specialty  services. 

Of  physicians  favoring  change,  psychiatrists,  pedi- 
atricians, and  salaried  physicians  tended  to  favor  single- 
payer systems,  whereas  procedure-oriented  specialists 
and  those  practicing  fee-for-service  medicine  favored 
managed  competition.  This  may  reflect  differences  of 
opinion  among  the  specialty  groups  about  the  best  roles 
for  government  and  private  insurers  in  the  financing  of 
health  care.  It  may  also  reflect  differing  views  among  the 
groups  about  access  and  the  quality  of  care  their  patients 
would  receive  under  the  two  reform  plans.  Procedural 
specialists  may  be  concerned  that  single-payer  reform 
will  lead  to  more  substantive  changes  in  their  current 
practice  than  will  managed  competition.  This  may  not  be 
justified  because  authorities  have  commented  that  a sin- 
gle-payer system  may  better  preserve  current  practice  pat- 
terns than  managed  competition.910 

The  effective  response  rate  of  80%  minimizes  threats 
to  external  validity  and  indicates  that  the  results  can  be 
generalized  to  all  Washington  State  physicians."12  Further 
evidence  of  external  validity  is  the  similarity  of  practice 
characteristics  of  respondents  to  those  of  all  state  physi- 
cians. The  high  response  rate  is  likely  a reflection  of 
the  topical  nature  of  the  issue.  The  initial  mailing  of  the 
survey  occurred  a week  after  President  Clinton  delivered 
his  health  care  package  to  Congress.  In  addition,  the 
endorsements  of  three  organizations  with  differing  stands 
on  health  care  reform  may  have  increased  the  response 
rate  by  allaying  any  concerns  that  survey  sponsors  were 
biased. 

A limitation  of  this  study  was  our  choice  to  focus  the 
survey  on  managed  competition  and  single-payer  pro- 
posals. That  seemed  reasonable  because  these  two  ap- 


proaches underlie  the  reform  proposals  that  are  currently 
receiving  the  most  serious  consideration  nationally.  In  ad- 
dition, the  two  reform  alternatives  that  mandate  universal 
coverage— a provision  President  Clinton  has  indicated  is 
necessary  for  his  support— are  based  on  managed  compe- 
tition and  single-payer  systems.  Another  limitation  is  that 
data  were  incomplete  for  some  survey  items.  Of  respon- 
dents, 9%  failed  to  specify  preferred  options  for  health 
care  reform.  It  is  unlikely  that  these  physicians  strongly 
favored  either  of  the  two  reform  plans  listed.  Rather,  they 
most  likely  favored  no  change  or  an  option  not  presented. 
Thus,  although  managed  competition  and  single-payer  re- 
forms may  enjoy  slightly  less  support  than  shown,  they 
are  still  likely  to  be  equally  favored.  A final  limitation  is 
that  physicians’  attitudes  may  have  changed  since  the  sur- 
vey was  conducted.  For  example,  although  only  25%  of 
surgeons  we  surveyed  favored  single-payer  reforms,  the 
governing  board  of  the  American  College  of  Surgeons  re- 
cently expressed  support  for  this  plan.  It  is  not  clear 
whether  the  attitudes  of  most  surgeons  are  consistent  with 
the  position  of  their  College  or  with  those  expressed  by 
the  Washington  surgeons.15 

Other  studies  of  physicians’  attitudes  on  health  care 
reform  were  reviewed,  but  only  one  was  located  that  com- 
pared attitudes  on  managed  competition  and  single-payer 
systems.  The  study,  commissioned  in  October  1993  by 
the  American  Medical  Association  (AMA),  was  a phone 
survey  of  400  physicians  selected  from  the  AMA  mas- 
ter file  of  all  US  physicians  (H.  Meyer,  written  communi- 
cation, Report  of  the  Board  of  Trustees,  American  Med- 
ical Association).  Physicians  were  asked  about  how  they 
and  their  patients  would  fare  under  Clinton’s  proposed 
managed  competition  plan  and  a single-payer  plan,  as 
well  as  the  AMA’s  Health  Access  America  plan.  In  this 
survey,  43%  thought  their  patients  would  do  “better”  or 
“the  same”  under  the  Clinton  plan,  46%  under  a single- 
payer plan,  and  54%  under  the  AMA’s  plan.  Results  must 
be  considered  cautiously,  however,  because  it  is  not  clear 
what  the  response  rate  was  and  whether  respondents 
could  have  been  biased  toward  the  AMA’s  plan  because  it 
was  sponsoring  the  survey.  In  a 1993  study  comparing 
US,  Canadian,  and  German  physicians,  Blendon  and  co- 
workers reported  that  80%  of  physicians  in  the  United 
States  thought  that  the  current  system  required  substantial 
change,  but  attitudes  about  the  type  of  change  preferred 
were  not  elicited.1  A 1989  survey  of  resident  physicians  in 
ten  states  found  that  87%  supported  a private  fee-for-ser- 
vice system,  but  42%  also  indicated  that  they  could  sup- 
port national  health  insurance  as  an  alternative.1'1  Attitudes 
about  managed  competition  were  not  gathered  in  the 
study.  Anecdotal  reports  have  suggested  that  US  physi- 
cians oppose  a single-payer  system,  but  at  least  one  of 
these  reports  appears  to  be  based  on  a biased  sample.15  In 
addition  there  is  evidence  to  suggest  that  physicians  have 
more  cautious  attitudes  on  health  care  reform  than  does 
the  general  public.  Although  29%  of  the  US  population 
favors  completely  rebuilding  the  current  health  care  sys- 
tem, both  this  study  and  Blendon ’s  found  this  attitude  was 
held  by  only  10%  of  physicians.116 
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The  attitudes  of  Washington  physicians  about  health 
care  reform  may  be  unusual.  Washington  physicians  may 
be  more  informed  than  the  average  US  physician  regard- 
ing the  merits  of  alternative  reform  plans  because  the  state 
has  already  debated  and  adopted  health  care  reform.  They 
may  also  understand  the  implications  of  a managed  com- 
petition system  more  fully  than  their  out-of-state  col- 
leagues because  this  type  of  reform  is  currently  being 
implemented  statewide.  Nonetheless,  there  is  reason  to 
think  that  the  attitudes  of  Washington  physicians  on  man- 
aged competition  and  single-payer  plans  may  reflect  atti- 
tudes evolving  among  all  US  physicians.  First,  in  its 
nationwide  survey,  the  AMA  also  found  that  similar  pro- 
portions of  physicians  felt  their  patients  would  fare  as 
well  or  better  in  the  future  under  single-payer  or  managed 
competition  plans  (46%  versus  43%,  H.  Meyer,  written 
communication.  Report  of  the  Board  of  Trustees,  Ameri- 
can Medical  Association). 

Second,  in  their  survey  of  US  physicians,  Blendon  and 
colleagues  reported  that  80%  of  responders  thought  the 
current  system  required  fundamental  changes  or  greater.1 
This  is  the  same  percentage  that  we  observed  in  Wash- 
ington physicians  answering  an  identical  question.  The 
similarity  in  attitudes  about  reform  may  indicate  that  com- 
parable percentages  of  physicians  nationwide  will  also 
favor  managed  competition  and  single-payer  systems. 

Conclusion 

Because  of  physicians’  central  role  in  the  health  care 
delivery  system,  they  are  likely  to  have  important  insights 
about  the  feasibility  of  proposed  reforms  and  their  possi- 
ble effects.  Therefore,  the  physicians’  attitudes  observed 
in  this  study  should  be  considered  during  the  current  de- 
bates about  health  care  reform.  We  found  that  there  is  no 
consensus  on  any  single  reform  proposal,  although  physi- 


cians have  little  confidence  that  managed  care  will  im- 
prove the  current  system.  The  element  viewed  as  likely  to 
improve  the  current  system  by  the  greatest  number  of  re- 
spondents was  reduced  administrative  burden,  a central 
element  of  single-payer  reform.  Elements  viewed  least 
favorably  were  those  aimed  at  controlling  costs  and  in- 
creasing external  review  of  clinical  practice.  Physicians’ 
attitudes  on  reform  depend  on  specialty.  This  variation 
in  physicians’  views  suggests  that  they  will  not  be  able  to 
speak  with  a single  voice  on  health  care  reform  in  the  near 
future. 
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Continuing  Medical  Education  About 
AIDS — A Needs  Assessment 

CHARLES  E.  LEWIS,  MD,  ScD,  and  DAVID  CARLISLE,  MD,  PhD,  Los  Angeles,  California 

The  incidence  of  the  acquired  immunodeficiency  syndrome  (AIDS)  among  Latinos  and  African  Ameri- 
cans nationally  and  in  Los  Angeles  has  risen  substantially.  No  data  exist  to  indicate  which  physicians 
(or  groups  of  physicians)  provide  care  to  these  groups,  however.  To  better  plan  AIDS  educational  pro- 
grams, efforts  were  made  to  identify  those  physicians  whose  offices  were  located  in  areas  with  high 
proportions  of  nonwhites.  Many  physicians  in  these  areas — 30%  of  all  office-based  primary  care  physi- 
cians in  Los  Angeles — were  found  to  be  graduates  of  international  medical  schools.  A survey  of  a strat- 
ified random  sample  of  international  medical  graduates  revealed  that  compared  with  a random 
sample  of  United  States  medical  graduates,  they  had  a greater  proportion  of  nonwhite  patients,  of- 
ten of  an  ethnicity  similar  to  theirs;  practiced  in  areas  with  a greater  proportion  of  Asians  and  lower 
family  incomes;  had  fewer  patients  infected  with  the  immunodeficiency  virus  (HIV)  in  their  practices; 
and  were  more  avoidant  of  such  patients. 

As  the  incidence  of  HIV  infection  increases  among  minority  groups,  means  need  to  be  developed 
to  ensure  their  access  to  counseling  and  screening,  as  well  as  treatment  with  the  latest  available 
agents.  Options  include  imaginative  and  engaging  approaches  to  continuing  medical  education  for  all 
physicians  and  the  creation  of  separate  public  sector  infrastructures  to  meet  the  HIV-related  needs  of 
these  communities. 

(Lewis  CE,  Carlisle  D:  Continuing  medical  education  about  AIDS — A needs  assessment.  West  j Med  1994;  161:34-38) 


In  1987  the  Health  Resources  and  Services  Administra- 
tion. through  its  Bureau  of  Health  Professions,  Divi- 
sion of  Medicine,  responded  to  section  778A  of  title  VII 
of  the  Public  Health  Service  Act  by  creating  a network  of 
AIDS  [acquired  immunodeficiency  syndrome]  Education 
and  Training  Centers  spanning  the  United  States.  These 
centers  were  mandated  to  provide  education  to  health  care 
professionals  to  deal  with  the  emerging  problem  of  hu- 
man immunodeficiency  virus  (HIV)  infection  and  AIDS. 
One  of  these  centers,  that  for  southern  California,  in- 
cludes an  area  that  contains  between  8%  and  9%  of  the 
more  than  300,000  cases  of  AIDS  reported  as  of  late 
1993.  The  institutions  composing  this  AIDS  Education 
and  Training  Center  have  offered  programs  to  students  of 
the  professions  and  practitioners  of  medicine,  dentistry, 
and  nursing  that  include  seminars,  workshops,  and  clini- 
cal “hands-on”  experiences.  A series  of  needs  assess- 
ments has  also  been  done.  We  summarize  the  latest  of 
these. 

Under  ideal  circumstances,  educational  needs  assess- 
ments involve  the  testing  of  practitioners  or  trainees  to  de- 
termine deficits  in  knowledge,  skills,  and  orientations  that 
affect  their  clinical  competencies.  This  usually  involves 


administering  standardized  tests,  but  has  expanded  to  in- 
clude clinical  problem-solving  examinations  and  even  the 
use  of  standardized  patients.12  Controlled  testing  circum- 
stances, however,  are  not  available  to  those  who  design 
continuing  medical  education  for  physicians  in  practice. 
Few  practitioners  are  willing  to  invest  the  time  (or  place 
themselves  at  any  potential  risk)  to  take  such  “tests.”  As  a 
result,  surveys  have  been  used  as  a proxy.  But  surveys  at 
best  can  provide  descriptions  of  practitioners’  experi- 
ences, their  perceived  competencies,  and  the  extent  to 
which  (they  say)  they  perform  specific  functions  that  are 
deemed  essential  to  provide  care  to  certain  patients.  Of 
course,  socially  desirable  responses  may  color  their  re- 
sponses to  these  surveys.  In  the  absence  of  behavioral 
measures  of  competency  of  individual  physicians,  such 
surveys  can  be  used  to  define  relative  priorities  in  target- 
ing specific  groups  of  physicians  in  a community  for 
more  extensive  efforts  designed  to  promote  their  volun- 
tary participation  in  educational  programs. 

Since  1984  we  have  conducted  surveys  of  random 
samples  of  primary  care  physicians  in  Los  Angeles 
County  at  two-year  intervals  to  determine  the  physicians’ 
AIDS-related  experiences,  beliefs,  and  practices.34  The 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 
Cl  = confidence  interval 
HIV  = human  immunodeficiency  virus 
UCLA  = University  of  California,  Los  Angeles 


1990  survey  suggested  that  a lesser  proportion  of  interna- 
tional medical  graduates  was  providing  primary  care  in 
Los  Angeles  for  HIV-infected  patients  than  the  percentage 
of  primary  care  physicians  from  United  States  medical 
schools  seeing  these  patients.5  The  data  from  that  survey 
did  not  answer  the  question.  Why?  Is  this  a function  of 
their  seeing  fewer  patients  at  risk  or  a failure  to  recognize 
patients  at  risk,  or  is  it  related  to  an  avoidance  of  caring  for 
HIV-infected  patients?  The  purpose  of  this  report  is  to  de- 
scribe a sequential  effort  designed  to  answer  this  question 
(why?)  and  to  define  more  precisely  those  physicians  who 
should  be  targeted  for  the  educational  efforts  of  the  AIDS 
Training  and  Education  Center  of  Southern  California. 

Approach 

To  plan  AIDS  educational  efforts  for  physicians  in 
practice,  several  questions  must  be  answered: 

• Where  is  the  AIDS  epidemic  going;  that  is,  which 
subgroups  of  the  population  have  the  greatest  incidence  of 
infection? 

• Where  and  from  whom  do  these  high-risk  groups 
seek  care? 

• How  well  qualified  in  dealing  with  HIV  infections 
are  those  physicians  from  whom  they  seek  care? 

Where  Is  the  Epidemic  Going? 

Data  on  the  distribution  of  AIDS  cases  reported  in 
1987  in  Los  Angeles  by  ethnic  subgroups  revealed  that 
60%  of  the  reported  cases  were  among  whites,  1 8%  were 
African  Americans,  19%  were  Latinos,  and  1%  were 
Asians.6  In  1992  in  Los  Angeles,  the  racial  or  ethnic  dis- 
tribution of  newly  reported  cases  of  AIDS  had  changed. 
Only  49%  occurred  in  whites,  and  21%  occurred  in 
African  Americans  (an  increase  of  36%).  The  largest  in- 
crease in  cases  was  among  Latinos.  In  1992  they  repre- 
sented 30%  of  all  new  cases,  compared  with  19%  in  1988, 
or  an  increase  of  more  than  60%.  Asians  accounted  for 
2%  of  AIDS  cases  in  1992.  Thus,  in  Los  Angeles  and 
elsewhere  in  the  United  States,  the  greatest  increases  in 
the  incidence  of  new  cases  of  HIV  infection  or  AIDS 
were  among  Latinos  and  African  Americans.7 

Where  Do  African  Americans 
and  Latinos  Seek  Care? 

No  recent  data  are  available  from  Los  Angeles  County 
that  explain  where  African  Americans  and  Latinos  seek 
care.  Several  surveys  involving  national  samples,  partici- 
pants in  the  Community  Hospital  Program  and  the  Mu- 
nicipal Health  Services  Program,  as  well  as  households  in 
Arizona  and  New  York  City,  do  provide  such  data.  All 
were  conducted  by  a nationally  known  survey  firm  (Louis 
Harris).8 Ip241’  Funding  for  the  surveys  was  provided  by  the 


Robert  Wood  Johnson  Foundation  or  the  Health  Care  Fi- 
nancing Administration.  All  used  survey  instruments  de- 
veloped by  the  Center  for  Health  Administration  Studies 
at  the  University  of  Chicago. 

These  surveys  involved  8,938  Latinos  and  African 
Americans  chosen  at  random  from  the  sites  or  programs 
previously  noted.  They  suggest  that  most  respondents 
from  both  minority  groups— with  or  without  insurance- 
reported  a private  physician  as  their  regular  source  of 
care.  Specifically,  71%  of  Latinos  and  59%  of  African 
Americans  surveyed  across  the  United  States  cited  “pri- 
vate physicians'  offices”  as  their  usual  site  of  care.  In  these 
several  studies,  from  12%  to  20%  of  Latinos  and  African 
Americans  said  they  had  no  regular  source  of  care.  Rather 
than  hospitals,  clinics,  emergency  departments,  or  other 
facilities,  however,  private  physicians’  offices  were  the 
predominant  source  of  care  for  these  groups  in  all  of  these 
studies.  This  may  suiprise  those  who  hold  a vivid  image  of 
the  emergency  and  clinical  facilities  in  the  public  sector 
exclusively  filled  with  members  of  these  groups  waiting  to 
be  served. 

Thus,  it  seems  appropriate,  based  on  these  findings 
(collected  from  1982  to  1985),  to  assume  that  in  Los  An- 
geles, primary  care  physicians  provide  a majority  or  a sub- 
stantial amount  of  the  ambulatory  care  received  by  these 
high-risk  populations.  But  which  physicians?  Almost  no 
data  exist  on  the  patient  care  mix  (race  or  ethnicity)  of  pa- 
tients seen  by  particular  subgroups  of  physicians.  One  ex- 
ception is  a 1982  study  of  graduates  of  Howard  University 
Medical  School,  Washington,  DC.  The  252  African-Amer- 
ican physicians  responding  reported  that  an  average  of 
67%  of  their  patients  were  African  American.'' 

Patients  with  fewer  resources,  including  transporta- 
tion, might  be  assumed  to  visit  primary  care  physicians 
whose  offices  are  located  in  their  community;  thus,  the 
ethnic  mix  of  the  community  might  mirror  a physician's 
practice.  We  also  tested  a second  and  confounding  hy- 
pothesis, that  persons  tend  to  seek  physicians  of  a similar 
ethnic  identity  (near  them). 

Physicians  and  Methods 

To  confirm  and  update  the  findings  of  the  1990  survey, 
another  survey  was  conducted  in  mid- 1992  involving  a 
random  sample  of  all  office-based  primary  care  physi- 
cians—family  medicine,  general  practice,  and  general  in- 
ternal medicine — in  Los  Angeles  County  (n  = 4,420).  Al- 
though international  medical  graduates  represent  30%  of 
all  primary  care  physicians  in  the  county,  this  group  was 
oversampled  to  ensure  an  adequate  number  for  statistical 
comparisons. 

The  American  Medical  Association’s  master  file  was 
used  to  identify  United  States  and  international  medical 
graduates  in  office-based  primary  care  practice  in  Los  An- 
geles County.  Identifying  African-American  and  Latino 
US  medical  graduates  in  this  analysis  was  not  possible 
because  data  on  race  or  ethnicity  do  not  exist  in  the  mas- 
ter file  and  a considerable  proportion  of  minority  physi- 
cians are  no  longer  graduates  of  “traditional  black  med- 
ical colleges.” 
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TABLE  1 —Average  Racial  and  Ethnic  Compositions  of  Office  Patients  and  Areas  Where  Offices  Are  Located 


Patients,  % Population  in  Zip  Code  Area,  % 

International  Medical  No.  Responded/  African  African 

School  Graduate  No.  Surveyed  Latino  American  White  Filipino  Asian  Latino  American  White  Asian 

Philippines  32/38  24  7 30  22  17  38  4 35  23 

Latin  America  14/18  65  3 29  2 1 51  4 35  10 

Guadalajara* 30/36  24  5 63  3 5 24  3 58  15 

Guadalajaraf 7/8  86  2 10  1 1 60  2 22  16 

Totals  83/100  18 


‘Candidates  with  non-Latino  names. 
tCandidates  with  Latino  names. 


The  survey  was  conducted  by  the  Institute  for  Social 
Science  Research  at  the  University  of  California.  Los  An- 
geles (UCLA).  Interviews  took  from  20  to  30  minutes  to 
complete.  As  many  as  six  callbacks  were  made  before  a 
person  was  considered  a nonrespondent.  A total  of  202 
physicians  were  interviewed:  102  US  medical  graduates 
and  100  international  medical  graduates.  The  100  interna- 
tional medical  graduates  in  office-based  primary  care 
practice  who  had  responded  to  the  survey  were  sent  an 
additional  inquiry.  These  included  graduates  of  Philippine 
Islands  medical  schools  (n  = 38),  Latin- American  med- 
ical schools  (n  = 18),  and  a subset  from  Guadalajara, 
Mexico  (n  = 44).  These  physicians  were  sent  letters  ask- 
ing them  to  complete  and  return  an  enclosed  card  describ- 
ing the  patient  mix  in  their  practice:  the  percentage  of 
their  patients  who  were  white,  African  American,  Latino, 
Filipino,  and  Asian.  A small  token  of  appreciation,  a 
UCLA  lapel  pin,  was  enclosed.  The  Guadalajara  group 
had  been  oversampled  in  the  original  survey  because  they 
included  about  20%  of  physicians  with  Latino  surnames 
(Gonzales,  Chavez,  Valdez,  and  the  like),  whereas  most 
had  non-Latino  surnames  (Monroe,  Sheldon,  William- 
son). Increasing  the  proportion  surveyed  provided  an  op- 
portunity to  contrast  these  two  subgroups  of  international 
medical  school  graduates. 


We  analyzed  the  associations  among  the  office  loca- 
tions of  all  US  and  international  medical  graduates  pro- 
viding office-based  primary  care  in  Los  Angeles  County, 
not  just  those  in  the  sample.  The  population-area  descrip- 
tors used  in  these  analyses  were  the  relative  percentages 
of  four  population  groups— white,  African  American, 
Latino,  and  Asian— in  the  zip  code  where  a physician’s  of- 
fice was  located.  The  median  household  income,  mean 
age  of  the  population,  and  the  total  population  of  each  zip 
code  were  also  used  in  the  analyses.  Bivariate  associa- 
tions were  examined,  and.  finally,  multiple  logistic  regres- 
sion analysis  was  done  to  determine  significant  predictors 
of  physicians’  locations. 

In  this  analysis,  only  zip  codes  with  greater  than  5,000 
residents  were  included,  and  nonresidential  zip  codes 
were  excluded.  A total  of  253  zip  codes  in  Los  Angeles 
were  represented  in  the  analysis.  International  medical 
graduate  offices  were  located  in  93  zip  code  areas,  or 
36.8%. 

Results 

After  controlling  for  age,  income,  and  population  size, 
the  significant  predictors  for  the  location  of  primary  care 
international  medical  graduates  were  lower  family  in- 
come (odds  ratio  = 3.0;  confidence  interval  [Cl]  = 1.43  to 


TABLE  2 —Human  Immunodeficiency  Virus  (HIV)-Related  Characteristics  and  Experiences  of  Physicians 

Characteristic 

US  Medical  School 
Graduate  (n=102) 

International  Medical  School 
Graduate  (n=100) 

Total  (n=202) 

Completed  telephone  interview,  % 

71.1 

77.3 

74.1 

Internal  medicine  practice,  % 

48.1 

38.2 

45.0 

Average  No.  of  patients/wk 

80.0 

93.0* 

84.0 

Solo  practice,  % 

49.0 

69.9* 

55.4 

Accept  Medi-Cal,  %t  

35.6 

55.3* 

41.6 

Evaluated  patient  for  HIV,  % 

69.2 

55.3 

65.0 

Have  HIV-positive  patient(s),  % 

42.3 

20.4| 

35.6 

HIV-positive  patients  came  with  diagnosis,  % ... . 

68.2 

61.9 

67.1 

Have  patient(s)  with  AIDS,  % 

29.8 

11. 7§ 

23.6 

Take  routine  sexual  histories  on  new  patients,  % . 

67.3 

47.6* 

61.3 

Ask  about  No.  of  partners,  %|| 

47.4 

73.2 

61.3 

Ask  about  sex  of  partners,  %|| 

64.1 

71.4 

65.9 

Of  those  seeing  HIV-infected  patients 

Have  prescribed  zidovudine,  % 

40.1 

13.6* 

27.1 

Prescribed  PCP  prophylaxis,  % 

39.6 

12.3* 

27.1 

AIDS  = acquired  immunodeficiency  syndrome,  PCP  = Pneumocystis  corinii  pneumonia 

*P<.05,  tCalifornia’s  Medicaid.  tP<.001.  §P<,01 . IfThis 

question  applied  to  those  whe 

report  taking  a sexual  history. 
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TABLE  3 —Factors  Associated  With  Absence  of  Human  Immunodeficiency  Virus  (HlV)-Positive  Patients  in  Practice 

US  Medical  School 

International  Medical  School 

Factor 

Graduates,  % 

Graduates,  % 

Total,  % 

Why  do  you  have  no  HIV-positive  patients?* 

Not  encountered  

39.0 

42.0 

40.1 

Referred  elsewhere  

If  HIV-positive  patient  presented 

39.0 

49.4 

42.9 

Accept  

43.2 

19.0 

35.1 

Refer  

58.8 

81  .Of 

64.9 

Why  do  you  not  accept  HIV-positive  patients?* 

Too  complex  

Feel  inadequately  prepared  to  care  for  HIV-positive 

89.2 

93.7 

91.2 

patients  

29.8 

57.8$ 

38.3 

Satisfied  with  level  of  preparedness 

85.3 

86.1 

85.5 

‘Percentage  of  those  who  did  not  have  an  HIV-positive  patient  in  their  practice.  fPc.OI . 

t/><.001. 

6.15)  and  a higher  percentage  of  the  Asian  population  in 
the  area  (odds  ratio  = 4.1;  Cl  = 2.24  to  7.62).  Bivariate 
analysis  showed  a higher  number  of  US  medical  graduates 
in  areas  with  smaller  populations,  higher  median  in- 
comes, older  populations  (median  age),  a higher  propor- 
tion of  whites,  and  a lower  proportion  of  Latinos  and 
African  Americans  (all  significant,  P < .01 ).  Multivariate 
analyses  of  the  predictors  of  location  of  US  medical  grad- 
uates in  primary  care  practice  revealed  that  after  adjusting 
for  all  variables,  the  single  significant  predictor  was  a 
low  percentage  of  Latinos  in  the  area  (odds  ratio  = 0.42; 
Cl  = 0.18  to  0.95).  The  predictors  of  the  total  number  of 
primary  care  physicians  were  a higher  proportion  of  whites 
(odds  ratio  = 3.08;  Cl  = 1.38  to  6.91)  and  a lower  propor- 
tion of  Latinos  (odds  ratio  = 0.35;  Cl  = 0.16  to  0.79). 

The  results  of  the  physician-patient  mix  survey  and 
the  geographic  analyses  are  shown  in  Table  1 . 

Graduates  of  Philippine  medical  schools  had  a greater 
proportion  of  Asian  patients,  especially  Filipinos,  in  their 
practices,  and  their  offices  were  located  in  zip  code  areas 
with  high  proportions  of  Asians.  The  same  parallel  was 
seen  for  graduates  of  Latin-American  medical  schools. 
Graduates  of  Guadalajara  with  Latino  names  had  the 
highest  (average)  proportion  of  Latino  patients,  which 
was  in  pronounced  contrast  to  their  non-Latino-sumamed 
fellow  alumni.  The  proportion  of  African  Americans  in  an 
area  was  not  a predictor  of  the  location  of  either  interna- 
tional or  US  medical  graduates  or  total  number  of  primary 
care  physicians.  All  had  rather  low  proportions  of  African 
Americans  in  their  practice— lower  than  the  overall  popu- 
lation in  Los  Angeles  County  (12%). 

Table  2 provides  a summary  of  the  results  of  the  tele- 
phone survey,  weighted  to  adjust  for  the  sampling  pro- 
portions. 

The  overall  completion  rate  was  74%.  As  indicated,  in- 
ternational medical  graduates  saw  a significantly  greater 
number  of  patients  per  week.  More  were  in  solo  practice, 
and  more  accepted  Medi-Cal  (California’s  Medicaid)  pa- 
tients into  their  practice. 

Although  there  was  no  difference  in  the  proportion  of 
those  who  said  they  had  evaluated  a patient  for  HIV  in- 
fection, the  proportion  of  US  medical  graduates  having  an 


HIV-positive  patient  under  continuing  care  was  more  than 
twice  that  of  international  medical  graduates  (42.3%  ver- 
sus 20.4%).  The  same  was  true  in  terms  of  the  propor- 
tion who  were  caring  for  AIDS  patients  in  their  practice 
(29.8%  versus  1 1.7%). 

Although  a significantly  lower  proportion  of  interna- 
tional medical  graduates  took  routine  sexual  histories  on 
new  patients,  those  who  did  more  frequently  asked  about 
the  number  of  partners  and  the  sex  of  the  partners  as  part 
of  that  history  than  did  US  medical  graduates. 

Table  3 summarizes  factors  associated  with  the  ab- 
sence of  HIV-infected  patients  in  practices.  The  propor- 
tion of  both  groups  who  had  not  seen  an  HIV-infected 
patient  and  who  referred  such  patients  elsewhere  was 
similar.  The  proportion  of  physicians  in  this  sample  who 
refused  to  care  for  HIV-infected  patients  (35.6%)  is  al- 
most identical  to  that  reported  in  1990  (36.0%). 10  When 
asked  if  they  would  accept  an  HIV-infected  patient  who 
presented  to  their  practice,  a significantly  greater  propor- 
tion of  international  medical  graduates  (81%  versus  19%) 
said  they  would  choose  not  to  accept  that  patient  into  their 
practice. 

In  the  interview,  physicians  were  offered  various  rea- 
sons why  persons  might  choose  not  to  accept  such  pa- 
tients. Of  both  groups,  5%  to  15%  cited  concerns  by  their 
staff  and  personal  concern  over  infection.  More  than  90% 
of  both  groups,  however,  felt  that  these  patients  were 
“too  complex  (for  them)  to  manage.”  “These”  patients 
were  carefully  described  as  HIV-infected  patients  without 
symptoms. 

Physicians  were  asked  if  they  felt  adequately  prepared 
to  care  for  HIV-infected  patients.  Almost  twice  as  many 
international  medical  graduates  answered  no  to  this  ques- 
tion as  did  US  medical  graduates  (57.8%  versus  38.3%). 
Later  in  the  interview,  they  were  asked  how  satisfied  they 
were  with  their  level  of  preparedness  to  provide  care  to 
HIV-infected  patients.  As  shown  in  Table  3,  more  than 
85%  of  both  groups  felt  very  or  somewhat  satisfied.  Thus, 
a significant  proportion  of  physicians  who  said  they  were 
satisfied  with  their  level  of  preparation  to  provide  care  to 
HIV-infected  patients  also  indicated  they  were  inade- 
quately prepared  to  do  so  (17.3%  of  US  medical  gradu- 


38  W|M,  july  1994— Vol  161,  No.  1 


Medical  Information  on  AIDS — Lewis  and  Carlisle 


ates  and  almost  half,  or  48%,  of  international  medical 
graduates). 

As  in  the  1990  survey,  a majority  of  both  groups  of 
physicians  (with  no  difference  between  the  two  groups) 
expressed  interest  in  further  continuing  medical  education 
related  to  HIV  disease. 

Discussion 

A recently  published  study  of  primary  care  practition- 
ers in  44  practices  in  the  Ambulatory  Sentinel  Practice 
Network  documented  the  importance  of  primary  care 
providers  in  responding  to  the  AIDS  epidemic."  Of  the 
9.747  persons  tested  who  came  to  participating  physi- 
cians for  any  reason.  2.3  per  1.000  were  found  to  have 
antibodies  to  HIV.  In  almost  half  of  these  cases  ( 1.0  per 
1.000).  their  physicians  did  not  know  that  they  were  in- 
fected. 

This  study  involved  a random  sample  of  physicians  in 
the  office-based  private  practice  of  primary  care  in  Los 
Angeles  County,  and  clearly  the  results  cannot  be  gener- 
alized to  other  communities.  Through  a series  of  steps,  we 
have  defined,  from  an  epidemiologic  perspective  for  the 
purposes  of  continuing  education  about  AIDS,  a high- 
priority  group  of  physicians  in  private  practice  who  serve 
Latino  patients  in  this  area.  The  data  presented  here  deal 
only  with  the  care  of  those  with  HIV  infection  and  cannot 
be  interpreted  as  a general  comment  on  the  overall  qual- 
ity of  primary  care  provided  by  these  international  med- 
ical graduates.  The  quality  of  care  provided  by  US  and 
international  medical  graduates  has  been  compared  in  a 
limited  number  of  inquiries.  Although  those  who  gradu- 
ated from  medical  schools  outside  the  United  States  tend 
to  score  lower  on  boards  in  internal  medicine  than  US 
medical  graduates.12  a study  of  the  quality  of  care  pro- 
vided. assessed  through  medical  records  reviews,  sug- 
gested that  the  difference  is  attributable  more  to  the 
hospital  where  physicians  practice  than  to  the  site  of  their 
medical  education. 12 

International  medical  graduates  may  feel  less  pre- 
pared and  less  willing  to  accept  HIV-infected  patients  for 
several  reasons.  They  may  not  have  had  formal  training  in 
sexual  history  taking  as  undergraduates  or  in  their  resi- 
dency programs  (unless  they  have  recently  immigrated 
to  the  United  States).  Some  are  caring  for  subgroups  of 
patients  who  are  more  concerned  or  anxious  about  dis- 
cussing human  sexuality  than  are  white  middle-class  pa- 
tients. Also.  HIV-infected  patients  do  require  additional 
time,  and.  as  reflected  in  Table  2,  international  medical 
graduates  tend  to  see  more  patients  per  week  than  US 
medical  graduates.  They  also  tend  to  see  patients  whose 
insurance  (if  any)  provides  less  remuneration,  thus  sug- 
gesting a reason  for  a higher  volume  or  patient-load. 
Whereas  these  international  medical  graduate  subgroups 
have  expressed,  through  the  surveys,  an  interest  in  further 
education,  to  date  these  offerings  and  their  associated 
marketing  efforts  have  failed  to  attract  these  physicians  in 
substantial  numbers. 


The  actual  reasons  that  practitioners  choose  not  to  ac- 
cept HIV-infected  patients  may  be  complex  and  may  in- 
clude religious  and  deep-seated  cultural  values.  The  only 
acceptable  ethical  reason  a physician  may  give  for  not  ac- 
cepting a new  patient  for  continuing  care,  however,  is  that 
the  physician  is  not  prepared  or  lacks  the  competency  to 
render  that  care.  It  is  unrealistic  to  ask  physicians  “why” 
they  are  not  caring  for  these  patients  and  expect  them  to 
respond  with  answers  that  reveal  any  personal  biases  (of 
which  they  may  not  be  fully  aware). 

Given  the  results,  we  are  left  with  the  following  op- 
tions: 

• Try  to  “educate”  physicians  about  their  responsibil- 
ities to  the  public  (a  somewhat  hopeless  venture); 

• Recognize  the  lack  of  availability  of  services  to  cer- 
tain subgroups  of  the  population  and  attempt  to  create  al- 
ternative systems  to  provide  these  services;  or 

• Some  other  alternative. 

In  Los  Angeles,  international  medical  graduates  repre- 
sent an  important  possible  line  of  defense  against  the  fur- 
ther spread  of  HIV  infection  in  the  minority  community. 
Rather  than  blaming  them  for  our  collective  problems  in 
dealing  with  the  HIV  epidemic,  we  should  also  recognize 
that  primary  care  US  medical  graduates  who  will  not  ac- 
cept HIV-infected  patients  into  their  practices  represent, 
in  terms  of  numbers,  a larger  problem.10  Options  for  deal- 
ing with  “refusal  to  care”  are  limited.  As  is  often  the  case 
in  medicine,  the  diagnosis  is  relatively  easy— the  treat- 
ment is  far  more  difficult. 
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Medical  Practice  Guidelines 

R.  DALE  WALKER,  MD;  MATTHEW  OWEN  HOWARD,  PhD;  M.  DOW  LAMBERT,  PhD, 

Seattle,  Washington;  and  RICHARD  SUCHINSKY,  MD,  Washington,  DC 

Prescriptive  standards  of  clinical  conduct — practice  guidelines — have  proliferated  throughout  medi- 
cine over  the  past  decade.  Practicing  physicians  are  confronted  with  a plethora  of  guidelines  devel- 
oped for  different  purposes  by  a diverse  body  of  public  and  private  organizations.  We  review  factors 
contributing  to  the  growth  of  guidelines,  their  desirable  features,  and  consequences,  legal  and  other- 
wise, of  implementing  guidelines.  Few  studies  have  examined  whether,  and  under  what  conditions, 
guidelines  are  effective  in  changing  physicians'  practices  and  patients'  health.  Nonetheless,  expecta- 
tions for  guidelines  remain  high  because  they  are  one  of  the  only  instruments  of  health  care  reform 
that  promises  to  improve  the  quality  of  care  while  reducing  overall  health  care  costs.  Efforts  to  de- 
velop guidelines  are  likely  to  continue  unabated  for  the  foreseeable  future.  Additional  research  com- 
paring different  methods  of  developing  and  disseminating  guidelines  is  needed. 

(Walker  RD,  Howard  MO,  Lambert  MD,  Suchinsky  R:  Medical  practice  guidelines.  West  J Med  1994;  161:39-44) 


Practice  guidelines  have  been  used  for  half  a century  to 
facilitate  effective  decision-making  by  physicians.1 
The  number  of  organizations  developing  guidelines  has 
increased  substantially  in  recent  years.  In  1990,  there 
were  26  physician  organizations  responsible  for  creating 
more  than  700  guidelines.2  By  1992.  these  figures  had 
risen  to  45  and  1 ,500,  respectively.3  Many  observers  re- 
gard the  proliferation  of  guidelines  as  part  of  “a  sig- 
nificant cultural  shift,  a move  away  from  unexamined 
reliance  on  professional  judgment  toward  more  structured 
support  for,  and  accountability  of,  such  judgment. ”Jlp28571 
Contemporary  debate  is  focused  on  the  role  guidelines 
can  and  should  play  in  health  care  reform. 

Definitions  of  practice  guidelines  are  proffered  by  a 
number  of  different  organizations.5'7  The  Institute  of  Med- 
icine describes  guidelines  as  “systematically  developed 
statements  to  assist  practitioner  and  patient  decisions 
about  appropriate  health  care  for  specific  clinical  cir- 
cumstances.8'p38,  Guidelines  developed  by  the  American 
Academy  of  Ophthalmology  are  referred  to  as  “preferred 
practice  patterns  . . . because  no  two  patients’  needs  are 
ever  identical  [and]  ‘cook  book’  medicine  cannot  en- 
sure quality.”9lp67’  The  American  Medical  Association  re- 
fers to  “practice  parameters,”  emphasizing  the  view  that 
guidelines  must  be  flexible  and  allow  for  individualized 
treatment  planning.2  Perhaps  the  most  straightforward 
definition  is  that  developed  by  Shapiro  and  co-workers, 
who  define  guidelines  as  “statements  of  approaches  to 
care  for  particular  clinical  situations.”",(p2331 

Although  guidelines  can  take  many  forms,  most  defi- 


nitions emphasize  their  common  aim  of  improving  physi- 
cian decision-making  by  detailing  appropriate  indications 
for  specific  medical  interventions.  Implicit  in  most  defi- 
nitions is  the  notion  that  physicians  should  be  allowed 
flexibility  in  responding  to  the  particular  circumstances  of 
each  patient.  Eddy  distinguishes  between  practice  stan- 
dards, which  must  be  followed  in  nearly  all  cases,  and 
practice  guidelines,  which  permit  greater  flexibility.11  Ac- 
cording to  Eddy,  practice  guidelines  can  be  formulated 
when  some  important  health  results  of  an  intervention  are 
known,  whereas  practice  standards  require  greater  knowl- 
edge of  the  health  and  economic  consequences  of  an  in- 
tervention. To  date,  few  practice  standards  have  been 
developed  and  most  guidelines  do  not  incorporate  cost 
considerations. 

Developing  Guidelines 

The  federal  government  is  increasingly  involved  in 
developing  guidelines.  The  principal  mandate  of  the  Fo- 
rum for  Quality  and  Effectiveness  in  Health  Care,  the 
office  within  the  Agency  for  Health  Care  Policy  and  Re- 
search responsible  for  developing  guidelines,  is  to  de- 
velop, review,  and  update  clinically  relevant  guidelines 
that  may  be  used  by  physicians,  educators,  and  health 
care  practitioners  to  assist  in  determining  how  diseases, 
disorders,  and  other  health  conditions  can  most  effec- 
tively and  appropriately  be  prevented,  diagnosed,  treated, 
and  managed  clinically. 12,pft> 

Medical  specialty  societies  have  taken  a leading  role 
in  developing  guidelines.  The  Council  of  Medical  Spe- 
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cialty  Societies  and  the  American  College  of  Physicians 
are  strong  proponents.1'  Other  groups  directly  involved  in 
developing  guidelines  include  hospitals  and  health  main- 
tenance organizations,  insurance,  managed  care,  and  uti- 
lization review  companies,  insurance  carriers,  voluntary 
organizations  such  as  the  American  Cancer  Society,  and 
research  centers,  such  as  the  Rand  Corporation,  the  Aca- 
demic Medical  Center  Consortium,  and  the  Institute  of 
Medicine.11415 

A number  of  other  organizations  support  practice 
guidelines  development.  The  Joint  Commission  on  the 
Accreditation  of  Health  Care  Organizations  asked  med- 
ical specialty  societies  to  make  guidelines  development  a 
priority,16  as  have  groups  representing  employer  perspec- 
tives on  health  care  issues.17  Some  states  have  promoted 
the  development  of  statutorily  imposed  guidelines  as  a 
means  of  implementing  malpractice  reform.18 

Guidelines  are  one  of  the  few  tools  that  can  be  used  to 
control  the  volume  and  intensity  of  services  offered  to  pa- 
tients without  sacrificing  quality.10  Thus,  it  is  likely  that 
federal  involvement  in  guidelines  development  through 
agencies  of  the  US  Public  Health  Service  such  as  the 
Food  and  Drug  Administration,  National  Institutes  of 
Health,  Centers  for  Disease  Control  and  Prevention,  the 
Health  Care  Financing  Administration,  US  Preventive 
Services  Task  Force,  and  the  Congressional  Office  of 
Technology  Assessment,  will  continue  apace. 

States  have  not  been  as  active  as  the  federal  govern- 
ment in  developing  guidelines.  The  number  of  guidelines 
developed  at  the  state  level  may  increase  in  coming  years, 
however,  to  the  degree  that  health  care  reform  occurs  at 
the  state  rather  than  the  federal  level.  Efforts  to  link  prac- 
tice guidelines  and  protection  from  malpractice  liability 
in  Maine  are  described  later  in  the  article. 

Guidelines  developed  by  private  organizations,  in- 
cluding those  created  by  professional  medical  societies, 
are  likely  to  increase  in  number.  A recent  General  Ac- 
counting Office  survey  found  that  the  two  most  common 
reasons  for  developing  guidelines  reported  by  27  medical 
societies  were  improving  quality  of  care  and  defending 
against  external  pressures  such  as  malpractice  litigation  or 
conflicting  guidelines  for  care  established  by  other  orga- 
nizations.19 

Factors  Contributing  to 
the  Growth  of  Guidelines 

Medical  guidelines  have  proliferated  over  the  past 
decade.  Before  1980,  eight  medical  societies  had  devel- 
oped guidelines.  Currently,  more  than  50  physician  orga- 
nizations are  developing  guidelines.7  Medical  specialty 
societies  published  more  guidelines  between  1990  and 
1992  (800+)  than  they  had  before  19907 

Investigations  reporting  high  levels  of  inappropriate 
medical  care  are  an  important  impetus  to  the  development 
of  guidelines.  Nearly  every  study  that  has  looked  for  the 
overuse  of  medical  services  has  found  it.20  Many  medical 
procedures  are  done  at  widely  varying  rates  in  different 
geographic  areas.21'25  Practice  variation  is  assumed  to  im- 
ply an  overuse  of  medical  procedures  in  some  geographic 


regions.  The  overuse  of  medical  procedures,  in  turn,  is 
attributed  to  physicians’  uncertainty  regarding  appropri- 
ate indications  for  particular  procedures.  Contemporary 
observers  maintain  that  physicians’  uncertainty  has  in- 
creased because  medical  information  is  accruing  at  an  un- 
precedented rate.20  The  rapid  development  of  medical 
technologies  and  the  fact  that  technologies  are  less  con- 
centrated also  contribute  to  practice  variation.  Current 
practice  trends  are  such  that  many  patients  are  treated  by 
physicians  who  are  relatively  inexperienced  in  applying 
certain  treatment  procedures.  For  example,  the  modal 
number  of  carotid  endarterectomies  done  by  surgeons  at- 
tempting the  procedure  is  one  per  year.20 

Advocates  of  practice  guidelines  contend  that  they  de- 
crease physician  uncertainty  and  reduce  rates  of  inappro- 
priate care  by  codifying  knowledge  in  particular  practice 
areas.  They  provide  physicians  with  information  in  a form 
that  is  easy  to  use.  A recent  survey  found  that  physicians 
wanted  medical  information  in  a form  that  is  concise  and 
directive.24  Leape  noted  that  "there  is  poor  dissemination 
of  clinically  relevant  information  in  a form  that  is  useful 
to  the  practicing  physician.”25'04'1 

Desirable  Features  of  Guidelines 

Although  there  was  general  agreement  on  the  desir- 
ability of  practice  guidelines  in  1990.  Berman  and  Kaegi 
observed  that  greater  attention  to  the  processes  by  which 
guidelines  were  developed  and  disseminated  was  needed.16 
By  1992  Kaegi  argued  that  the  important  questions  had 
changed  from  who  should  develop  practice  guidelines  and 
how  should  they  be  developed  to  what  are  the  effects  of 
practice  guidelines  on  practitioner  behaviors  and  patient 
outcomes  and  do  practice  guidelines  increase  treatment 
cost-effectiveness.26 

Desirable  characteristics  of  guidelines  and  reliable 
methodologies  for  implementing  them  have  been  identi- 
fied. Most  observers  agree  that  guidelines  should  be 
widely  disseminated,3  based  on  a methodology  open  to 
public  scrutiny,27  revised  regularly  and  in  response  to 
relevant  scientific  advances,28  and  derived  from  scientific 
evidence  of  the  highest  quality.12  Leape  suggests  that 
guidelines  should  be  comprehensive,  including  all  indica- 
tions for  a procedure;  specific,  clearly  describing  condi- 
tions under  which  a treatment  is  recommended;  inclusive, 
incorporating  all  factors  that  should  be  considered  before 
recommending  a procedure;  and  manageable,  easy  to  un- 
derstand and  practice.25  The  Institute  of  Medicine  sug- 
gests that  guidelines  should  have  validity— they  should 
lead  to  the  health  and  cost  outcomes  projected  for  them— 
clarity,  clinical  flexibility  and  applicability,  and  reliability 
and  should  be  developed  by  a multidisciplinary  process 
that  includes  participation  by  representatives  of  key  af- 
fected groups.819 

Contemporary  protocols  for  developing  guidelines 
have  many  common  features: 

• Reviews  of  extant  research  findings  are  conducted, 
often  with  the  aid  of  the  National  Library  of  Medicine. 

• Studies  are  selected  according  to  predetermined  cri- 
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teria  and  findings  are  summarized  using  techniques  such 
as  meta-analysis. 

• Panels  of  experts  are  convened  and  guidelines  are 
revised  according  to  feedback  received. 

• Consensus  is  achieved  in  some  areas  and  areas 
where  disagreement  or  uncertainty  remains  and  more  re- 
search is  needed  are  noted. 

Although  basic  agreement  has  been  achieved  regard- 
ing the  qualities  practice  guidelines  should  possess,  rela- 
tively few  investigations  have  assessed  their  effectiveness. 

Do  Guidelines  Work? 

Efforts  to  develop  guidelines  at  the  national  level  are 
frequently  unsuccessful  in  changing  physicians’  prac- 
tices, often  because  of  the  failure  to  adequately  dissemi- 
nate guidelines  to  target  groups  of  practitioners. 

A study  done  in  Italy  assessed  whether  a national  ed- 
ucation program  based  on  a dissemination  of  practice 
guidelines  for  breast,  colorectal,  and  ovarian  cancer  would 
affect  physicians’  knowledge,  acceptance,  and  imple- 
mentation of  guidelines.29  Guidelines  were  disseminated 
through  booklets  distributed  to  all  general  hospitals  and  at 
national  scientific  meetings.  Physician  concurrence  with 
guidelines  recommendations  was  unsatisfactory,  and 
compliance  with  practice  guidelines  was  highly  variable. 
Evaluations  of  the  National  Institutes  of  Health  Consen- 
sus Development  Program  reach  similarly  discouraging 
conclusions.30  Medical  care  was  examined  before  and  af- 
ter practice  guidelines  were  introduced  that  addressed  the 
surgical  management  of  primary  breast  cancer,  using 
steroid  receptors  in  breast  cancer  treatment,  cesarean 
childbirth,  and  coronary  artery  bypass  surgical  proce- 
dures. Guidelines  were  widely  published  in  the  lay  and 
professional  presses.  Although  moderate  success  was 
achieved  in  disseminating  guidelines  to  appropriate  target 
audiences,  conference  recommendations  largely  failed  to 
change  physicians’  practices.  The  authors  noted  that  it 
is  notoriously  difficult  to  change  physicians’  behaviors 
merely  by  providing  information.  They  suggested  that  en- 
gaging the  “active  participation  of  the  target  audience  in 
defining  and  disseminating  the  message”  might  be  an  ef- 
fective diffusion  strategy.30"’8221 

The  effects  of  distributing  to  obstetricians  in  Canada  a 
consensus  statement  designed  to  reduce  the  incidence  of 
cesarean  sections  among  women  with  a previous  cesarean 
section  were  assessed.31  Questionnaires  administered  be- 
fore and  two  years  after  the  dissemination  of  guidelines 
indicated  that  obstetricians’  knowledge  of  the  content 
of  the  guidelines  was  poor  and  that  their  practices  had 
changed  little. 

Guidelines  developed  by  national  organizations  can 
affect  the  behavior  of  physicians  if  there  are  incentives 
encouraging  their  use.  Guidelines  adopted  in  1984  by  the 
American  College  of  Cardiology  detailing  appropriate  in- 
dications for  pacemaker  implantation  were  included  in 
Medicare  coverage  policy  and  were  widely  accepted  by 
physicians.  These  guidelines  resulted  in  the  more  appro- 
priate use  of  cardiac  pacemakers  and  in  notable  reduc- 
tions in  the  use  of  pacemakers  in  Medicare  patients.2 


Anesthesiologists  agreeing  to  adopt  intraoperative  moni- 
toring guidelines  developed  by  the  American  Society  of 
Anesthesiologists  in  1986  were  offered  a 20%  premium 
reduction  for  liability  insurance  in  1987  by  the  Massa- 
chusetts Medical  Malpractice  Joint  Underwriters  As- 
sociation. Before  this  agreement,  anesthesiologists  in 
Massachusetts  averaged  a total  of  six  hypoxic  events  an- 
nually. Between  1987  and  1990,  the  insurance  carrier  reg- 
istered no  lawsuits  related  to  hypoxia  injury  among  physi- 
cians who  followed  the  guidelines.32 

Practice  guidelines  developed  locally,  or  adapted  to 
local  conditions,  are  generally  more  effective  than  na- 
tional guidelines  disseminated  to  localities  without  con- 
sideration of  their  specific  circumstances.  Durand-Zaleski 
examined  whether  guidelines  for  treating  hypovolemia 
could  be  successfully  implemented  in  a 1,000-bed  hospi- 
tal.15 Guidelines  were  aimed  at  reducing  the  use  of  albu- 
min in  favor  of  less  costly  treatments  and  were  distributed 
to  all  physicians  at  the  hospital,  with  meetings  conducted 
for  physicians  from  departments  primarily  concerned  with 
treating  hypovolemia.  Monthly  reports  of  the  amount  of 
albumin  prescribed  and  its  cost  were  provided  to  each 
physician.  Implementing  these  guidelines  was  associated 
with  a 40%  reduction  in  albumin  use  in  the  following  year. 
Implementing  guidelines  successfully  was  attributed  to 
the  intensity  of  dissemination,  which  included  publishing 
guidelines  in  medical  journals,  direct  mailings  of  guide- 
lines to  physicians,  meetings,  and  the  use  of  local  physi- 
cian opinion  leaders. 

The  effects  of  status  asthmaticus  treatment  guidelines 
on  pediatric  outcomes  and  pediatricians'  behaviors  within 
a large  health  maintenance  organization  were  examined.33 
The  recommendations  of  a national  panel  of  experts  served 
as  the  basis  for  the  draft  guidelines.  Key  personnel  from 
several  disciplines  reviewed  the  guidelines  and  assisted  in 
revising  them.  Guidelines  development  activities  exerted 
positive  effects:  “The  consensus  process  raised  important 
issues  and  alerted  the  clinical  staff  to  alternative  practices 
as  well  as  the  latest  recommendations  in  the  management 
of  acute  asthma.”33 Ip472)  Comparisons  between  patients  treat- 
ed before  and  after  guidelines  were  implemented  found 
better  results  in  patients  treated  under  the  new  guidelines 
and  important  changes  in  pediatricians’  behaviors.  The  au- 
thors of  the  report  argue  that  local  participation  in  guide- 
lines development  may  move  care  closer  to  standards  set 
by  national  panels  of  experts. 

Guidelines  for  patients  admitted  to  intensive  care  units 
were  developed  in  1 990.3J  Draft  guidelines  were  mailed  to 
directors  of  intensive  and  coronary  care  units  throughout 
Massachusetts,  a meeting  with  these  directors  was  con- 
vened to  refine  the  guidelines,  and  statewide  consensus 
on  practice  guidelines  was  achieved.  For  six  months,  a 
staff  cardiologist  reviewed  the  use  of  all  intensive  care 
unit  beds  daily  to  assess  patients’  need  for  continued 
intensive  care  unit  care.  This  resulted  in  considerable  re- 
ductions in  the  mean  length  of  hospital  stay  and  mean 
intensive  care  unit  length  of  stay,  relative  to  the  base- 
line condition.  Mortality  and  readmission  rates  were  also 
reduced. 
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TABLE  1 .—Potential  Effects  of  Practice  Guidelines 

Positive  Effects 

Negative  Effects 

Help  patients  make  informed  health  care  decisions 

Help  physicians  use  appropriate  health  care  technologies  and  reduce 
inappropriate  care 

Assist  physicians  in  making  cost-effective  health  care  decisions 

Assist  third-party  payers  in  utilization  review,  performance  rating,  and 
reimbursement  decisions 

Serve  as  the  basis  for  developing  clinical  indicators  used  to  assess  organi- 
zational competence  and  identify  aberrant  practitioners 

Could  be  used  by  physicians  and  organizations  to  improve  practice 

May  lower  malpractice  litigation  costs  by  improving  quality  of  care  and 
serving  as  an  "affirmative  defense"  in  malpractice  litigation 

Medical  textbooks  and  other  educational  materials  could  be  organized 
around  guidelines 


May  lead  to  "cookbook  medicine" 

May  stifle  innovative  medical  practice  and  the  application  of  new  tech- 
nologies, particularly  if  guidelines  are  made  the  standard  of  care 

May  increase  medical  costs  by  identifying  interventions  that  are  underused 

Cost  reductions  may  not  be  substantial  and  may  not  outweigh  costs  of 
developing  and  updating  guidelines 

May  reduce  research  activity  in  areas  where  guidelines  are  developed 

May  contribute  to  disinterest  in  medicine  as  a career,  quality  of  physicians 
may  decline 

May  provide  inculpatory  evidence  in  malpractice  cases  or  increase  mal- 
practice litigation  and  costs  or  both 


Several  preliminary  conclusions  can  be  drawn  from 
studies  evaluating  the  effectiveness  of  guidelines  in  chang- 
ing the  behaviors  of  clinicians.  Merely  disseminating 
guidelines  is  not  effective.  Instead,  incentives,  such  as  re- 
duced malpractice  insurance  premiums,  should  be  offered 
to  physicians  to  encourage  them  to  use  guidelines.  Physi- 
cians or  their  representatives  actively  participating  in  the 
development  process  and  local  adaptation  of  national 
guidelines  are  potentially  fruitful  approaches.  Using  phy- 
sician opinion  leaders  and  physician  profiling  has  proved 
effective  in  some  studies.34-15  In  general,  the  more  intense 
and  diverse  the  dissemination  and  the  more  physician  in- 
volvement, the  more  likely  it  is  that  physicians  will  be 
aware  of  guidelines  and  apply  them  in  practice.  Are  some 
methods  of  developing  guidelines  particularly  effective  in 
shaping  practitioners’  behaviors?  A recent  Institute  of 
Medicine  report  notes  that,  “As  the  guidelines  develop- 
ment process  evolves,  more  attention  is  being  paid  to  who 
takes  part  in  the  process,  when  and  how  they  participate, 
and  what  such  participation  should  achieve.”19"1170'  Differ- 
ent methods  of  creating  guidelines  panels,  selecting  panel 
members,  and  identifying  reviewers  of  draft  guidelines 
should  be  compared.  A particularly  important  issue  is  de- 
termining how  patient  preferences  should  be  incorpo- 
rated into  developing  guidelines.  Research  is  needed  on 
the  following: 

• What  are  the  best  techniques  for  eliciting  patient 
preferences? 

• What  information  and  other  conditions  are  required 
for  informed  and  rational  statements  of  preference? 

• What  are  the  technical  and  policy  issues  in  quanti- 
fying individual  preferences  (utilities)  and  aggregating 
preferences  for  purposes  of  making  judgments  about  what 
care  is  appropriate?19"11811 

Possible  Consequences  of 
Practice  Guidelines 

Some  analysts  contend  that  guidelines  deleteriously 
affect  the  practice  of  medicine.  Appelbaum  questions 
whether  guidelines  codify  knowledge  in  a way  that  stifles 
innovative  medical  practice.36  Others  argue  that  continu- 


ing investigation  in  a practice  domain  is  undermined  by 
the  perception  of  agreement  among  expert  panelists  de- 
veloping guidelines  in  that  area.30  “Cookbook  medicine” 
may  contribute  to  a disinterest  in  medicine  as  a career  and 
the  quality  of  new  physicians  may  decline  as  the  practice 
of  medicine  becomes  increasingly  perfunctory. 

Legal  implications  of  guidelines  are  the  focus  of  sev- 
eral recent  reports.37-18  Bulger  considers  the  possible  liabil- 
ity of  developers  and  users  of  guidelines,  the  respective 
roles  of  federal  and  state  governments  in  institutionaliz- 
ing guidelines,  and  the  effect  of  guidelines  on  medical 
malpractice  and  decision-making,  emerging  issues  of  im- 
portance.39 Many  physicians  are  concerned  that  guidelines 
can  provide  inculpatory  evidence  that  will  be  used  against 
them  in  court  as  well  as  evidence  that  is  exculpatory.40 

The  Maine  Medical  Liability  demonstration  project 
was  established  by  the  state  legislature  in  an  attempt  to  re- 
duce the  practice  of  defensive  medicine  by  allowing 
physicians  to  use  adherence  to  guidelines  as  a defense  in 
malpractice  cases.  Special  advisory  committees  from  four 
medical  specialties  adapted  national  guidelines  for  local 
use.  Guidelines  were  subsequently  placed  into  law.  Physi- 
cians agreeing  to  follow  the  guidelines— more  than  50% 
in  each  specialty— are  allowed  to  use  adherence  to  the 
guidelines  as  an  “affirmative  defense”  in  malpractice  liti- 
gation. The  affirmative  defense  is  intended  to  be  raised 
early  in  the  litigation  process  as  it  forestalls,  if  successful, 
lengthy  hearings  based  on  the  merits  of  the  case.  Adher- 
ence to  established  guidelines  can  be  raised  by  the  physi- 
cian-defendant in  tort  liability  cases  but  cannot  be  used  by 
the  plaintiff.  Data  on  the  number  of  malpractice  claims 
filed  are  not  yet  sufficient  to  evaluate  whether  the  Maine 
project  reduces  malpractice  litigation.  Recent  indications 
are  that  Vermont,  Florida,  and  Minnesota  may  be  devel- 
oping similar  programs. 

Medical  review  organizations,  and  the  physicians  em- 
ployed by  them,  may  be  vulnerable  to  malpractice  suits  if 
their  actions  are  not  in  the  best  interests  of  patients.  The 
Institute  of  Medicine  recently  cautioned  that  “prudence 
dictates  that  those  applying  them  [practice  guidelines]  in 
medical  review  programs  should  expect  to  be  held  legally 
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accountable  for  their  actions  and  should  manage  their  af- 
fairs accordingly.”l9|p"81 

One  recent  case  involved  a patient  discharged  from 
hospital  on  the  basis  of  a recommendation  derived  from  a 
clinical  algorithm  developed  by  the  California  Medicaid 
program  (Medi-Cal),  despite  a physician's  request  for  a 
few  days  of  additional  treatment.  The  patient,  in  whom 
complications  later  developed,  sued  Medi-Cal  for  negli- 
gence for  requiring  her  physician  to  discharge  her  against 
his  better  judgment.  The  court  observed  that  Medi-Cal 
and  others  who  develop  guidelines  could  be  held  liable 
for  negligence  resulting  from  the  application  of  guide- 
lines under  some  conditions  and  that  physicians  following 
review  guidelines  were  liable  to  the  extent  that  they  did 
not  exercise  good  medical  judgment.-’8 

Another  important  issue  is  whether  guidelines  should 
be  used  as  the  standard  of  care  or  simply  as  evidence  of  the 
standard  of  care.  The  American  Medical  Association  and 
the  Institute  of  Medicine  support  the  use  of  guidelines  as 
evidence  of  the  standard  of  care,  in  preference  to  their  use 
as  mandatory  standards,  in  malpractice  cases.19""  Addi- 
tional concerns  are  that  mandatory  guidelines  could  dimin- 
ish the  innovative  practice  of  medicine  and  the  application 
of  new  medical  technologies.  Table  1 outlines  the  possible 
positive  and  negative  effects  of  practice  guidelines. 

Discussion 

Expectations  for  guidelines  remain  high  despite  a pau- 
city of  data  supporting  their  efficacy.42  Few  studies  exam- 
ining the  relationship  between  methods  of  developing  and 
disseminating  guidelines  and  their  effects  on  physicians' 
practices  and  patients'  outcomes  have  been  reported.  Inter- 
est in  guidelines  remains  strong,  however,  because  “purely 
financial  approaches  to  health  care  cost-control  run  the  risk 
of  decreasing  spending  on  appropriate,  as  well  as  inap- 
propriate services.”'0lp222’  Proponents  contend  that  well- 
designed  guidelines  will  increase  quality  and  reduce  net 
costs  of  health  care,  but  little  is  known  regarding  their  po- 
tential to  reduce  overall  health  care  costs. 

Adverse  consequences  of  implementing  guidelines 
have  not  been  adequately  assessed.  In  particular,  the  con- 
tention that  guidelines  will  discourage  physicians  from 
applying  new  technologies  and  interventions  that  are  ap- 
propriate to  an  individual  patient  but  absent  from  the  rel- 
evant guidelines  should  be  empirically  evaluated.  It  is  also 
important  to  assess  whether  the  development  of  guide- 
lines will  be  able  to  keep  pace  with  rapidly  changing  ar- 
eas of  medicine.  Additional  experience  with  guidelines 
and  more  research  are  needed  before  their  manifold  ef- 
fects can  be  predicted  with  accuracy. 

Guideline  development  in  the  1990s  is  likely  to  con- 
tinue unabated  in  both  the  public  and  private  sectors  as 
pressures  mount  to  contain  costs  and  improve  the  quality 
of  care.  Guidelines  will  undoubtedly  play  some  role  in 
health  care  reform,  although  the  precise  nature  of  that  role 
is  currently  a matter  of  speculation.  Many  experts  caution 
that  guidelines  are  not  a panacea  for  all  that  ails  the  health 
care  system.  Considerably  more  research  is  needed  before 
the  full  potential  of  clinical  guidelines  can  be  realized. 


REFERENCES 

1 . Woolf  SH:  Practice  guidelines:  A new  reality  in  medicine- 1.  Recent  devel- 
opments. Arch  Intern  Med  1990:  150:181 1-1818 

2.  Kelly  JT.  Swartout  JC:  Development  of  practice  parameters  by  physician  or- 
ganizations. QRB  Qual  Rev  Bull  1990,  16:54-57 

3.  Kelly  JT.  Toepp  MC:  Practice  parameters:  Development,  evaluation,  dis- 
semination. and  implementation.  QRB  Qual  Rev  Bull  1992;  18:405-409 

4.  Garnick  DW.  Hendneks  AM.  Brennan  TA:  Can  practice  guidelines  reduce 
the  number  and  costs  of  malpractice  claims?  JAMA  1991;  266:2856-2860 

5.  A National  Invitational  Forum  on  Clinical  Indicator  Development.  Chicago. 
111.  Joint  Commission  on  the  Accreditation  of  Health  Care  Organizations,  March 
1989 

6.  Physician  Payment  Review  Commission:  Improving  the  Quality  of  Care: 
Clinical  research  and  practice  guidelines— Appendix  1,  Background  paper  for  con- 
ference, October  1 988 

7.  US  Preventive  Services  Task  Force  Guide  to  Clinical  Preventive  Services: 
An  Assessment  of  the  Effectiveness  of  169  Interventions.  Baltimore.  Md.  Williams 
& Wilkins,  1989 

8.  Institute  of  Medicine:  Clinical  Practice  Guidelines:  Directions  for  a New 
Program.  Washington.  DC.  National  Academy  Press.  1990 

9.  Sommer  A.  Weinter  JP.  Gamble  L:  Developing  specialty-wide  standards 
of  practice:  The  experience  of  ophthalmology.  QRB  Quality  Rev  Bull  1990;  16:65- 
70 

10.  Shapiro  DW,  Lasker  RD.  Bindman  AB,  Lee  PR:  Containing  costs  while 
improving  quality  of  care:  The  role  of  profiling  and  practice  guidelines.  Annu  Rev 
Public  Health  1993;  14:219-224 

1 1 . Eddy  DM:  Designing  a practice  policy:  Standards,  guidelines,  and  options. 
JAMA  1990;  263:3077-3084 

12.  Agency  for  Health  Care  Policy  and  Research:  Clinical  guideline  develop- 
ment. Rockville.  Md.  1990 

13.  White  LJ.  Ball  JR:  Integrating  practice  guidelines  with  financial  incen- 
tives. QRB  Qual  Rev  Bull  1990:  16:50-53 

14.  Borbas  C.  Stump  MA.  Dedeker  K.  Lurie  N.  McLaughlin  D,  Schultz  A: 
The  Minnesota  Clinical  Comparison  and  Assessment  Project.  QRB  Qual  Rev  Bull 
1990;  16:87-92 

15.  Durand-Zaleski  I:  The  usefulness  of  consensus  conferences:  The  case  of 
albumin.  Lancet  1992:  230:1388-1390 

16.  Berman  S.  Kaegi  L:  Forward.  QRB  Qual  Rev  Bull  1990;  16:40-41 

17.  Koepke  MD.  Cronin  CA.  Lazar  A:  How  insurers,  purchasers,  and  employ- 
ers view  their  need  for  guidelines:  Report  of  the  Washington  Business  Group  on 
Health— Agency  for  Health  Care  Policy  and  Research  focus  groups.  QRB  Qual 
Rev  Bull  1992;  18:480-482 

18.  Hirshfield  EB:  Should  practice  parameters  be  the  standard  of  care  in  mal- 
practice litigation?  JAMA  1991:  266:2886-2891 

19.  Institute  of  Medicine:  Guidelines  for  Clinical  Practice:  From  Development 
to  Use.  Washington.  DC,  National  Academy  Press,  1992 

20.  Brook  RH:  Practice  guidelines  and  practicing  medicine:  Are  they  compat- 
ible? JAMA  1989:262:3027-3030 

21.  Wennberg  JE,  Freeman  JL,  Culp  WJ:  Are  hospital  services  rationed  in 
New  Haven  or  overutilised  in  Boston?  Lancet  1987;  1:1185-1189 

22.  Wennberg  JE.  Gittelsohn  A:  Small-area  variation  in  health  care  delivery. 
Science  1973;  182:1 102-1 108 

23.  Perrin  JM.  Homer  CJ.  Berwick  DM.  Woolf  AD.  Freeman  JL,  Wennberg 
JE:  Variations  in  rates  of  hospitalization  of  children  in  three  urban  communities. 
N Engl  J Med  1989;  320:1 183-1 187 

24.  Kanouse  DE.  Winkler  JD.  Kosecoff  JA.  et  al:  Changing  Medical  Practice 
Through  Technology  Assessment:  An  Evaluation  of  the  NIH  Consensus  Develop- 
ment Programs.  Ann  Arbor,  Mich,  Health  Administration  Press,  1989 

25.  Leape  L:  Practice  guidelines  and  standards:  An  overview.  QRB  Qual  Rev- 
Bull  1990;  16:42-49 

26.  Kaegi  L:  Forward.  QRB  Qual  Rev  Bull  1992:  18:392 

27.  Lohr  KN:  Reasonable  expectations:  From  the  Institute  of  Medicine.  QRB 
Qual  Rev  Bull  1992;  18:393-396 

28.  Haines  A.  Feder  G:  Guidelines  on  guidelines:  Writing  them  is  easier  than 
making  them  work  (Editorial).  BMJ  1992:  305:785-786 

29.  Grilli  R.  Apolone  G.  Marsoni  S.  Nicolucci  A.  Zola  P.  Liberati  A:  The  im- 
pact of  patient  management  guidelines  on  the  care  of  breast,  colorectal,  and  ovar- 
ian cancer  patients  in  Italy.  Med  Care  1991:  29:50-63 

30.  Kosecoff  J,  Kanouse  DE.  Brook  RH:  Changing  practice  patterns  in  the 
management  of  primary  breast  cancer:  Consensus  development  programs.  Health 
ServRes  1990;  25:809-823 

31.  Lomas  J.  Anderson  GM.  Domnick-Pierre  K.  Vayda  E.  Enkin  MW.  Han- 
nah WJ:  Do  practice  guidelines  guide  practice?  The  effect  of  a consensus  state- 
ment on  the  practice  of  physicians.  N Engl  J Med  1989;  321:1306-131 1 

32.  Pierce  EC:  The  development  of  anesthesia  guidelines  and  standards.  QRB 
Qual  Rev  Bull  1990;  16:61-64 

33.  Webb  LZ.  Kuykendall  DH.  Zeiger  RS.  et  al:  The  impact  of  status  asth- 
maticus  practice  guidelines  on  patient  outcome  and  physician  behavior.  QRB  Qual 
Rev  Bull  1992:  18:471-476 


44  W)M,  july  1994 — Vol  161,  No.  1 


Medical  Practice  Guidelines — Walker  et  al 


34.  Eagle  KA.  Mulley  AG.  Skates  SJ.  et  al:  Length  of  stay  in  the  intensive  care 
unit : Effects  of  practice  guidelines  and  feedback.  JAMA  1990;  264:992-997 

35.  Lomas  J.  Enkin  M.  Anderson  GM.  Hannah  WF.  Vayda  E.  Singer  J:  Opin- 
ion leaders  vs  audit  and  feedback  to  implement  practice  guidelines-  Delivery  after 
previous  cesarean  section.  JAMA  1991;  265:2202-2207 

36.  Appelbaum  PS:  Practice  guidelines  in  psychiatry  and  their  implications  for 
malpractice.  Hosp  Community  Psychiatry  1992;  43:341-342 

37.  Zweig  EM,  Witte  HA:  Assisting  judges  in  screening  medical  practice 
guidelines  for  health  care  litigation.  JQ1  1993;  19:342-353 


38.  Mer/  SM:  Clinical  practice  guidelines:  Policy  implications  and  legal  im- 
plications. JQI  1993;  19:306-311 

39.  Bulger  RJ:  Letter  from  the  Interest  Group  on  Health  Services  Research. 
Association  of  Academic  Health  Centers.  JQI  1993:  19:303-304 

40.  Brennan  T:  Overview  of  legal  issues.  JQI  1993;  19:319-321 

4 1 . Hirshfeld  E:  Use  of  practice  parameters  as  standards  of  care  in  health  care 
reform:  A view  from  the  American  Medical  Association.  JQI  1993;  19:322-329 

42.  Field  MJ:  Overview:  Prospects  and  options  for  local  and  national  guide- 
lines in  the  courts.  JQI  1993;  19:313-318 


* * * 


CHRONIC  CONDITION 


Two  failures. 

Then  a third. 

A fuss  of  tubes. 

After  the  doctor  is  called, 
he  disappears 
between  my  legs. 

The  catheter’s 
rubber  lip 
inserted  into  me 

inch  by  inch 
bums, 

an  unrelenting  pressure. 

the  tip  pushed 
deeper  and  deeper 
until  it  enters, 

the  bladder’s  crypt 

opening 

for  this  thief 

who  picks  the  lock 
of  my  privacy 
and  smiles, 

not  noticing 
my  voice 
change  pitch 

panic 

chasing  across  the  years 
to  find  a child 


crouched  on  the  floor, 
something  pulled 
from  a drawer, 

a baffled  scream, 
nothing  more. 

Blood  drains  from  my  face 

as  I rush  back  to  the  place 
where  my  body  stops 
being  part  of  me, 

and  I look  down 
over  myself 
at  a stranger’s  legs 

being  stretched  apart. 

When  it’s  over 
I put  on  my  clothes 

no  longer  a girl. 

The  moon’s  untouchable  scar 
hovers 

outside  my  window. 

I can  barely  follow 

the  doctor’s  anesthetic  words 

the  bandage  he  offers, 
all  the  treatments 
he  has  not  tried. 


FRANCINE  STERLE© 
Iron . Minnesota 
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Restaurant  Noise,  Hearing  Loss, 
and  Hearing  Aids 

CHARLES  P.  LEBO,  MD;  MANSFIELD  F.  W.  SMITH,  MD;  ELLEN  R.  MOSHER,  MS,  San  lose; 

SUSAN  J.  JELONEK,  MBA,  Fairfield;  DAVID  R.  SCHWIND;  KAREN  E.  DECKER; 

HARLAN  J.  KRUSEMARK;  and  PAMELA  L.  KURZ,  San  Francisco,  California 

Our  multidisciplinary  team  obtained  noise  data  in  27  San  Francisco  Bay  Area  restaurants.  These  data 
included  typical  minimum,  peak,  and  average  sound  pressure  levels;  digital  tape  recordings;  subjec- 
tive noise  ratings;  and  on-site  unaided  and  aided  speech  discrimination  tests.  We  report  the  details 
and  implications  of  these  noise  measurements  and  provide  basic  information  on  selecting  hearing  aids 
and  suggestions  for  coping  with  restaurant  noise. 

(Lebo  CP,  Smith  MFW,  Mosher  ER,  et  al:  Restaurant  noise,  hearing  loss,  and  hearing  aids.  West ) Med  1994;  161:45- 
49) 


Restaurants  are  not  merely  eating  and  drinking  sites; 

they  are  also  popular  settings  for  important  social 
and  business  conversations.  For  the  more  than  27  million 
Americans  with  impaired  hearing,  restaurant  noise  can  be 
debilitating.  Hearing  loss  is  ranked  fourth  among  chronic 
medical  conditions  affecting  Americans  aged  65  and 
older.  More  than  3 million  Americans  wear  hearing  aids. 
Hearing  impairment  affects  one  in  ten  Americans.  By  age 
50,  20%  of  Americans  have  a hearing  loss.1-2 

Existing  disability  statutes  in  the  United  States  do  not 
yet  require  noise  control  in  restaurants,  but  it  has  been  re- 
ported that  the  US  Department  of  Justice,  under  the 
Americans  With  Disabilities  Act  of  1990,  has  taken  the 
position  that  compliance  with  this  legislation  entails  pro- 
viding quiet  listening  areas  in  restaurants  and  other  places 
in  which  hearing-impaired  persons  may  convene.  A report 
on  this  subject  by  the  US  Department  of  Justice  is  sched- 
uled for  early  release. 

Although  persons  with  normal  hearing  do  experience 
hearing  difficulties  in  restaurants,  the  inability  to  under- 
stand speech  in  noisy  restaurants  may  be  a symptom  of 
undiagnosed  hearing  loss.  Poor  speech  discrimination 
in  social  groupings  or  in  restaurants  can  become  so  frus- 
trating that  many  otherwise  active  and  healthy  hearing- 
impaired  adults  tend  to  avoid  outside  dining  and  social 
activities. 

Several  years  ago,  two  of  us  (E.R.M.  and  S.J.J.)  initi- 
ated the  use  of  a questionnaire  for  hearing-impaired 
adults  to  identify  difficult  listening  environments  and  im- 
portant listening  situations  (“Patient  Satisfaction  Survey,” 
unpublished  data,  February  1993).3  The  results  of  this  on- 
going survey  indicate  that  more  than  80%  of  this  group  is 
dissatisfied  with  its  ability  to  hear  and  understand  conver- 
sation in  restaurants,  both  with  and  without  hearing  aids. 


Restaurants  are  also  listed  as  one  of  the  four  most  im- 
portant listening  situations  by  more  than  60%  of  those 
surveyed. 

The  most  common  type  of  acquired  hearing  impair- 
ment is  sensorineural  hearing  loss,  the  principal  causes  of 
which  are  aging  and  noise-induced  inner  ear  damage.  Per- 
sons so  affected  hear  better  in  quiet  settings  than  in  noisy 
ones.  To  address  patients’  speech  intelligibility  require- 
ments in  noise,  audiologic  procedures  were  modified  to 
include  quantitative  measurements  of  unaided  and  aided 
sound-field  speech  discrimination  in  varied  noise  condi- 
tions with  different  speech  stimuli  and  “real-ear”  mea- 
surements (taken  with  a probe  microphone  placed  in  the 
external  auditory  canal).  These  test  data  were  integrated 
into  decisions  regarding  hearing  aid  selection  and  ear- 
mold  configurations.  Evaluation  of  an  extensive  patient 
database  revealed  that  speech  discrimination  problems  in 
noise  are  not  adequately  ameliorated  by  the  types  of  hear- 
ing aids  most  commonly  provided  for  them:  linear  cir- 
cuitry and  an  in-the-ear  or  in-the-canal  configuration. 
Currently,  such  hearing  aids  are  routinely  dispensed  with- 
out testing  their  performance  in  background  noise. 

The  US  Food  and  Drug  Administration  has  recently 
charged  six  major  hearing  aid  companies  with  excessive 
or  unsubstantiated  advertising  claims  regarding  the  extent 
to  which  their  products  help  users  hear  amid  noise  (“Tech- 
nology and  Health,”  Wall  Street  Journal,  April  27,  1993, 
p 6;  Associated  Press  (on-line),  April  26,  1993,  1629  EDT, 
V0122).4  Restaurants,  sports  events,  and  theaters  were 
mentioned  as  areas  where  hearing  aids  do  not  perform  in 
accordance  with  advertising  claims. 

Objectives 

This  study  was  designed  to  measure  specific  noise  and 


From  the  Hearing  Institute  for  Children  and  Adults  Medical  Group.  San  Jose  (Drs  Lebo  and  Smith  and  Ms  Mosher);  Microsound  Products.  Fairfield  (Ms  Jelonek); 
and  Charles  M.  Salter  and  Associates  (Mr  Schwind  and  Ms  Decker),  and  Reid  and  Tarics  Associates  (Mr  Krusemark  and  Ms  Kurz).  San  Francisco.  California. 
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relevant  interior  design  features  in  restaurants  of  various 
types,  evaluate  hearing-aid  performance  in  the  presence 
of  restaurant  noise,  and  make  digital  tape  and  compact 
disc  recordings  of  restaurant  noise  for  clinical  use. 

Patients  and  Methods 

A multidisciplinary  research  team  consisting  of  two 
otologists,  one  audiologist,  two  architects,  two  acoustical 
engineers,  and  one  communication  scientist  was  assem- 
bled. We  selected  27  San  Francisco  Bay  Area  restaurants 
to  include  all  major  restaurant  types.  A multiparametric 
measurement  protocol  was  developed  to  describe  the 
acoustic  characteristics  of  restaurants. 

Restaurant  acoustic  evaluations,  sound  pressure  level 
measurements,  subjective  noise  evaluations,  digital  tape 
recordings,  and  both  aided  and  unaided  speech  discrimi- 
nation tests  were  conducted  by  this  team  during  peak 
eating  times  (with  management  consent)  on  Friday  and 
Saturday  nights.  In  addition  to  the  calibrated  measuring 
and  recording  hardware  used  by  our  acoustical  engineers, 
an  inexpensive  type  3 sound-level  meter  (calibrated  be- 
fore use)  was  used  for  comparable  measurements  (deci- 
bels on  the  A and  C slow  scale)  by  another  member  of  the 
team. 

The  measurements  included  A-  and  C-weighted  max- 
imum, minimum,  and  integrated  (average)  noise  in  vari- 
ous areas  of  each  restaurant.  The  minimum  noise  sam- 
pling time  was  five  continuous  minutes.  Each  team 
member  subjectively  rated  the  intensity  of  restaurant 
noise  using  a scaled  evaluation  form.  All  measurements, 
observations,  and  tests  were  conducted  almost  simultane- 
ously. Data  were  either  recorded  on  site  and  saved  by 
computerized  measuring  equipment  or  entered  into  a 
portable  computer  database  immediately  after  exiting 
each  restaurant. 

A male  subject  with  age-related  hearing  loss  (it  was 
not  feasible  to  bring  a statistically  representative  group  of 
hearing-impaired  subjects  into  these  restaurants)  was 
used  to  evaluate  the  performance  of  certain  hearing  aids 
in  restaurants.  This  subject  was  fitted  binaurally  with  be- 
hind-the-ear  hearing  aids  equipped  with  both  linear  and 
nonlinear,  multiband  compression  circuitry.  A user-oper- 
ated switch  controlled  the  type  of  amplification  in  use. 
Aided  and  unaided  speech  discrimination  testing  was 
conducted  in  each  restaurant,  using  a supplemented  Har- 
vey Gardner  three-  to  four-syllable  high-frequency  word 
list.5-6  Two  subjects  with  normal  hearing  were  used  peri- 
odically to  establish  speech  discrimination  baselines. 

The  single-subject  on-site  evaluation  of  hearing  aid 
performance  in  restaurant  noise  was  expanded  with  more 
extensive  sound-booth  studies  and  real-ear  measurements 
involving  57  subjects,  using  the  same  nonlinear,  multi- 
band compression,  behind-the-ear  hearing  aids,  standard 
noise  tapes,  restaurant  noise  recordings  on  compact  discs, 
and  other  audio  material  recorded  during  the  restaurant 
visits. 

Spectral  analyses  of  digital  audio  recordings  and  real- 
ear  measurements  of  the  hearing  aids  used  were  completed 
later  using  a FONIX  6500  (Frye  Electronics)  test  set. 


Results 

This  study  generated  a massive  amount  of  multipara- 
metric data.  Because  this  article  focuses  on  otologic  and 
audiologic  aspects  of  those  measurements,  only  data  ger- 
mane to  these  concerns  are  included. 

Noise  Profiles  of  Restaurants 

The  range  of  A-scale-decibel  (dBA)  sound-pressure 
levels  in  our  restaurant  samples  was  wide.  The  average 
loudness  ranged  from  59  to  80  dBA  sound-pressure  lev- 
els (Table  1).  The  mean  loudness  level  in  all  restaurants 
surveyed  was  71  dBA  sound-pressure  levels,  and  the  me- 
dian was  72  dBA  sound-pressure  levels. 

The  average  loudness  level  of  7 1 dBA  sound-pressure 
levels  is  particularly  important  because  it  exceeds  the  av- 
erage intensity  of  conversational  speech  (65  dB).  Because 
speech  intelligibility  varies  directly  with  the  signal-to- 
noise  ratio,  the  latter  measurement  is  useful  in  evaluating 
the  suitability  of  these  restaurants  for  personal  communi- 
cation. Speech  intelligibility  requires  a signal-to-noise  ra- 
tio of  +6  for  persons  with  normal  hearing  and  +12  for 
persons  whose  hearing  is  impaired.7 

We  classified  the  evaluated  restaurants  in  terms  of  av- 
erage noise  level  and  signal-to-noise  ratios  as  follows: 

• Type  1.  Less  than  65  dBA;  signal-to-noise  ratio  = 0: 
6 restaurants.  Quiet  atmosphere  with  (designed  or  un- 
planned) acoustical  serenity. 

• Type  2.  65  to  74  dBA;  signal-to-noise  ratio  = <10: 
15  restaurants.  High  variability  of  speech  intelligibility  in 
both  normal  and  hearing-impaired  subjects. 

• Type  3.  75  or  more  dBA;  signal-to-noise  ratio  = 
>10:  6 restaurants.  High  ambient  noise  levels  with  or 
without  music;  conversation  difficult  for  patrons  with  nor- 
mal hearing  and  poor  to  impossible  for  persons  with  hear- 
ing losses. 

Noise  crested  (peaked)  as  high  as  87  dBA  in  some  of 
the  restaurants  studied.  It  is  important  to  note  that  the 
crest  factor  (the  peak  sound-pressure  level  minus  the  root- 
mean-square  sound-pressure  level  during  a stated  time 
period)  in  restaurant  noise  is  as  critical  as  the  average 
sound-pressure  level  because  these  noise  peaks  disrupt 
the  ability  of  a listener  to  concentrate  and  to  process 
speech  effectively.8  High  crest  factors  tend  to  overload 
hearing  aid  amplifiers,  with  resultant  signal  distortion. 
They  tend  to  cancel  key  speech  consonant  sounds,  there- 


TABLE  1 

—Ranges  of  Background  Noise  Levels  in 

Restaurants  Included  in  This  Study 

Decibels  (dB) 

Restaurant  Types 

on  the  A Scale 

Bistro 

65-80 

California  cuisine 

74-80 

Elegant  

60-66 

Ethnic  

70-76 

Family 

59-70 

Fast  food  

75-77 

Steak  

66-70 
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by  reducing  speech  intelligibility.  Restaurants  with  dra- 
matically fluctuating  noise  levels  present  serious  diffi- 
culties for  patrons  whose  hearing  aids  require  manual 
(local  or  remote)  volume  adjustments. 

Independent  Subjective  Noise  Evaluations 

To  establish  how  accurately  diners  might  appraise 
loudness  levels  without  the  benefit  of  electronic  measur- 
ing equipment,  each  member  of  the  team  rated  each 
restaurant  for  loudness,  using  a five-point  scale.  These 
subjective  appraisals  correlated  well  with  electronic  acous- 
tic measurements  ( r=  .88). 

Noise  and  Restaurant  Types 

Although  the  Zagat  restaurant  surveys  list  32  restau- 
rant types,9  we  deemed  seven  classifications  to  be  ade- 
quate for  our  purposes:  bistro,  California  cuisine,  elegant, 
ethnic,  family,  fast  food,  and  steak. 

We  found  that  restaurant  classifications  do  not  reliably 
predict  loudness  levels  (Table  1).  Elegant  restaurants 
tended  to  be  quiet,  and  bistros  tended  to  be  noisy,  but 
there  were  exceptions.  Such  classifications,  ours  in- 
cluded, do  not  generally  include  ambient  noise  levels  in 
their  definitions.  We  found  no  correlation  between  price 
or  food  ratings  and  noise  levels. 

Acoustic  and  Architectural  Design  Factors 

Restaurant  profiles  were  compiled  using  the  following 
variables:  location  (street  type  and  traffic),  building  site  ac- 
cess (distance  to  street,  proximity  to  parking),  occupancy 
(maximum  seating,  percentage  of  occupancy,  actual  nu- 
merical occupancy),  environment  (dining,  reception,  and 
bar  areas,  music  and  ancillary  rooms)  and  dining  room 
configuration  (size,  volume,  walls,  percentage  of  glass, 
ceiling  material  and  height,  flooring  material,  chair  and 
table  type  and  covering,  booth  type  and  covering).  Al- 
though certain  materials  and  architectural  design  fea- 
tures help  control  ambient  noise,  it  is  difficult  to  predict 
the  interior  ambient  noise  conditions  accurately  by  means 
of  these  architectural  features  alone  (“Best  Meals.  Best 
Deals,”  Consumer  Reports  1992;  57:356-372). 

Hearing  Aid  Performance 

Our  hearing-impaired  subject  (moderately  severe,  bin- 
aural, high-frequency  hearing  losses)  was  tested  in  all 
studied  restaurants  with  Audiotone  MSP-90C  (Bausch  & 
Lomb)  behind-the-ear  hearing  aids,  which  are  equipped 
with  a switch  that  permits  the  user  to  select  either  the  lin- 
ear or  the  multiband  compression  circuitry.  These  aids 
were  fitted  with  special  nonoccluding  Micro  Ear  ear 
molds,  which  are  fabricated  from  Polysheer  II,  a poly- 
merized vinyl  compound  made  specifically  for  Pacific 
Coast  Laboratory,  San  Leandro,  California.  These  open 
ear  molds  have  long,  thin-walled  ear  canal  tubes  (usually 
4 mm  in  external  diameter)  to  avoid  feedback  (Figure  1). 
They  permit  the  entry  of  nonamplified  low-frequency 
sound  into  the  ear  canal  in  a normal  manner  and  free  the 
wearer  from  occlusion  effects  (the  sensations  caused  by 


Figure  1. — A typical  Micro  Ear  behind-the-ear  ear  mold  is  shown. 
Note  the  length  of  the  ear  canal  tube. 


occluding  the  external  auditory  canal),  including  amplifi- 
cation of  the  user’s  voice  by  a hearing  aid,  foreign  body 
awareness,  acoustic  effects,  and  attenuation.  Amplifica- 
tion of  the  user’s  voice  by  hearing  aids  causes  the  user  to 
reduce,  rather  than  increase,  vocal  loudness  in  noise, 
causing  hearing  problems  for  the  user’s  companions.2'1"" 

The  three-  to  four-syllable  high-frequency  words  de- 
scribed previously  were  presented  by  the  same  speaker  to 
the  hearing-impaired  subject  to  assess  speech  discrimina- 
tion unaided  and  using  both  linear  and  multiband  com- 
pression amplification.  To  evaluate  the  communication 
difficulties  further,  two  team  members  with  normal  hear- 
ing also  underwent  the  speech  discrimination  tests  under 
identical  conditions  (in  1 1 restaurants  only).  The  hearing- 
impaired  subject’s  aided  and  unaided  performances  were 
compared  in  1 1 restaurants.  Surprisingly,  the  subject’s  un- 
aided discrimination  scores  were  higher  than  aided  scores 
with  linear  amplification  in  9 (45%)  and  equal  in  1 (9%) 
of  the  studied  restaurants.  Unaided  scores  were  never 
higher  than  those  obtained  when  multiband  compression 
amplification  was  used. 

The  performance  of  the  multiband  compression  mode 
in  the  restaurant  environment  was  substantially  better 
than  that  obtained  with  linear  amplification.  The  linear 
scores  were  poorer  than  those  recorded  with  multiband 
compression  in  18  of  27  restaurants  (67%),  equal  to  the 
multiband  compression  scores  in  9 of  the  latter  (33%), 
and  better  in  none. 

Discussion 

The  ambient  noise  levels  in  the  restaurants  studied 
varied  greatly.  There  was  an  18-dBA  range  in  average 
loudness  among  the  restaurants  studied.  Noise  levels  vari- 
ably interfered  with  conversation,  ranging  from  no  inter- 
ference to  almost  total  masking.  Speech  discrimination 
testing  of  subjects  with  normal  hearing  and  one  hearing- 
impaired  person  indicated  these  masking  effects  can  con- 
found persons  with  normal  hearing  as  well  as  those  with 
impaired  hearing.  The  critical  background  noise  level  for 
speech  discrimination  occurs  between  65  and  70  dBA  and 
corresponds  with  a signal-to-noise  ratio  of  0 dB.12-13  When 
background  noise  levels  exceed  this  level,  it  becomes  in- 
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creasingly  difficult  for  both  nonrial  and  hearing-impaired 
persons  to  communicate.14 

Our  restaurant  measurements  showed  substantial  vari- 
ability in  loudness  characterized  by  continual  dynamic 
shifts  that,  whether  caused  by  music,  voices,  floor  noise, 
food  service,  or  combinations  thereof,  erode  speech  dis- 
crimination. Within  a given  restaurant,  the  dBA  sound- 
pressure  level  can  vary  with  seating  location  and  occu- 
pancy level:  communication  is  easier  in  certain  locations 
and  is  enhanced  by  low  occupancy.  Small,  crowded 
rooms,  however,  can  intensify  noise  levels.  The  headwait- 
ers  (or  seating  hosts)  we  encountered  had  mixed  levels  of 
awareness  of  the  locations  of  the  quietest  areas  or  tables 
in  their  establishments. 

Both  our  field  test  data  and  laboratory  test  data  ob- 
tained with  our  restaurant  recordings  indicate  environ- 
mentally that,  for  speech  discrimination  in  restaurant 
noise,  linear  amplification  is  inferior  to  nonlinear  ampli- 
fication combined  with  adaptive  multiband  compression. 
This  conclusion  is  supported  by  the  aforementioned  57- 
subject  study,  which  used  the  same  hearing  aid  technol- 
ogy and  employed  both  sound  field  and  real-ear  mea- 
surements of  aided  performance  in  noise/1 

We  encountered  differences  in  hearing  aid  and  sub- 
jects' performance  with  changes  in  background  noise  lev- 
els. The  compression  spectrum  of  the  hearing  aid  (and  the 
functional  limitations  thereof)  and  the  specific  settings  of 
the  circuitry  are  critical  to  any  person’s  aided  perfor- 
mance in  noise.  Ear-mold  configuration  is  another  vari- 
able that  can  greatly  affect  performance  in  noise.  For  the 
single  subject  in  this  study,  some  of  the  aided  discrimina- 
tion scores  recorded  in  the  noisiest  establishments  were 
better  than  others  obtained  in  less  noisy  restaurants;  this 
difference  appears  to  be  related  to  the  compression  and 
multiband  characteristics  of  the  hearing  aids  tested.  In  the 
57-patient  group  study,  many  subjects  showed  drops  in 
aided  performance  when  the  signal-to-noise  ratio  re- 
mained at  -10,  but  the  loudness  levels  increased  by  10 
dBA.  Aided  performance  at  higher  noise  levels  was  some- 
times improved  by  changes  in  the  compression  settings  or 
ear-mold  configuration. 

Recommendations 

Ear  examinations,  including  audiologic  tests,  are  indi- 
cated in  persons  who  admit  to  or  are  reported  to  have  dif- 
ficulty understanding  conversations  in  restaurants.  Un- 
treatable  hearing  losses,  of  which  the  most  common  are 
the  sensorineural  type,  can  be  mitigated  with  the  appro- 
priate hearing  aids. 

The  following  suggestions  will  be  helpful  to  all  per- 
sons wishing  to  converse  effectively  in  restaurants: 

• Ask  for  a quiet  table; 

• Do  not  sit  near  the  kitchen  or  the  walls,  bar.  or  bus 
or  waiter  stations; 

• Think  “soft”— that  is,  patronize  restaurants  with 
plush  environments  (rugs,  wall  coverings,  tablecloths, 
plants); 

• Avoid  restaurants  providing  live  or  recorded  music; 


• Avoid  crowded  places,  especially  small  rooms,  and 
periods  of  peak  occupancy. 

Fitting  protocols  for  hearing  aids  and  evaluations  of 
their  performance  should  better  reflect  the  context  of  hear- 
ing-aid use.  Speech  testing,  not  just  pure-tone  testing,  is 
essential.  Unaided  and  aided  sound-field  speech  discrimi- 
nation tests  in  both  quiet  and  noise  should  be  used  rou- 
tinely in  selecting  and  dispensing  hearing  aids  to  verify 
their  appropriateness  and  effectiveness.  Because  the  spec- 
tral characteristics  of  noise  vary,  hearing-aid  performance 
should  be  evaluated  using  compact  disc  recordings  of  the 
environments  in  which  a person  routinely  functions. 

Binaural  behind-the-ear  hearing  aids  that  are  nonlin- 
ear. adaptive,  and  are  equipped  with  multiband  compres- 
sion circuitry  and  soft,  deep,  nonoccluding  or  maximally 
vented  continuous  flow  amplification  ear  molds  are  cur- 
rently the  hearing-aid  system  of  choice  for  patients  with 
high-frequency  sensorineural  hearing  losses  who  need  to 
understand  speech,  not  just  in  quiet,  but  also  in  noise. 

Equivalent  hearing  aid  performance  in  noise  cannot  be 
expected  for  all  patients  with  any  given  hearing  aid  tech- 
nology. Patient  expectations  must  be  realistic;  counseling 
by  a physician  and  the  support  of  family  members  are  es- 
sential. Judgments  of  any  improvements  in  speech  dis- 
crimination must  be  relative  to  the  medical  and  audiologic 
nature  of  the  hearing  loss  as  well  as  the  age,  lifestyle,  mo- 
tivation, and  cognitive  capacity  of  the  patient. 

The  hearing  aid  industry,  driven  by  intrinsic  econom- 
ics rather  than  social  responsibility,  is  generally  not  (de- 
spite advertising  claims)  marketing  hearing  aids  that 
incorporate  the  more  important  currently  available  tech- 
nologic advances.  Because  physicians  must  assume  ulti- 
mate responsibility  for  maximizing  the  benefits  of 
hearing  aids  provided  for  their  patients,  it  is  incumbent  on 
them  to  be  aware  of  and  demand  state-of-the-art  technol- 
ogy from  the  hearing  aid  industry  and  optimal  evaluation, 
fitting,  and  follow-up  services  by  audiologists  and  dis- 
pensers. The  hearing  aid  industry  should  be  urged  to 
tailor  compression  spectra  to  real-world  environments 
(perhaps  to  the  restaurant  noise  models)  and  to  develop 
both  internal  electronic  adaptability  and  user-controllable 
variability  in  compression  features.  Until  the  major  limi- 
tations and  defects  of  the  linear  in-the-ear  configuration 
can  be  eliminated,  the  industry  would  better  serve  the 
public  by  improving,  promoting,  and  creating  demand  for 
high-technology  behind-the-ear  aids. 
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Cardiac  Evaluation  and  Risk  Reduction  in  Patients 
Undergoing  Major  Vascular  Operations 

DARRYL  K.  POTYK,  MD,  Los  Angeles,  California 

Occult  coronary  artery  disease  often  accompanies  symptomatic  peripheral  vascular  disease  and  has 
an  important  effect  on  survival.  Most  perioperative  and  late  fatalities  after  peripheral  vascular  oper- 
ations are  due  to  cardiac  causes.  Noninvasive  cardiac  testing  can  identify  patients  at  increased  risk 
for  postoperative  cardiac  complications,  although  controversy  exists  regarding  the  optimal  preop- 
erative evaluation.  Risk  reduction  strategies  for  patients  known  to  be  at  high  risk  are  also  contro- 
versial. Some  authors  advocate  coronary  revascularization  with  coronary  artery  bypass  grafting  or 
percutaneous  transluminal  coronary  angioplasty  before  the  vascular  procedure.  Others  believe  that 
the  combined  morbidity  and  mortality  of  2 operations  exceed  those  of  a peripheral  vascular  opera- 
tion performed  with  aggressive  monitoring  and  medical  therapy.  Continuous  electrocardiographic 
monitoring  after  an  operation  has  identified  silent  myocardial  ischemia  as  a powerful  predictor  of 
cardiac  complications.  Ongoing  research  is  likely  to  provide  insights  into  the  pathogenesis  of  post- 
operative cardiac  complications  and  may  lead  to  specific  therapeutic  interventions.  Few  prospective 
studies  have  been  done  in  this  area,  and  the  threshold  for  preoperative  and  postoperative  inter- 
vention is  unknown.  I review  the  literature  and  present  an  algorithm  to  guide  cardiac  testing  and 
risk  reduction  in  patients  undergoing  elective  vascular  surgical  procedures. 

(Potyk  DK:  Cardiac  evaluation  and  risk  reduction  in  patients  undergoing  major  vascular  operations.  West  j Med  1994; 
161:50-56) 


Atherosclerosis  has  a direct  pathogenic  role  in  occlu- 
. sive  peripheral  vascular  disease  and  an  indirect  role 
in  the  development  of  vascular  aneurysms.1  Atherosclero- 
sis is  a diffuse  process,  and  patients  with  peripheral  vas- 
cular disease  often  have  coronary  artery  disease.  These 
patients  frequently  do  not  have  symptoms  of  coronary 
ischemia  because  their  lower  extremity  claudication  lim- 
its exercise  tolerance  and  prevents  them  from  attaining 
cardiac  stress  levels  that  provoke  ischemia.  Therefore, 
preoperative  cardiac  assessment  in  this  high-risk  group 
can  be  difficult.  In  this  article  I review  the  relationship  be- 
tween coronary  artery  and  peripheral  vascular  disease, 
noninvasive  cardiac  testing  to  identify  patients  at  high  risk 
for  postoperative  complications,  and  strategies  that  may 
decrease  the  incidence  of  cardiac  complications  following 
peripheral  vascular  operations. 

Relationship  Between  Coronary  Artery 
Disease  and  Peripheral  Vascular  Disease 

To  define  the  relationship  between  coronary  artery 
disease  and  peripheral  vascular  disease,  1,000  patients 
being  considered  for  peripheral  vascular  reconstruction  at 
the  Cleveland  (Ohio)  Clinic  underwent  preoperative  coro- 
nary angiography.  Coronary  artery  disease  was  surpris- 
ingly common;  only  14%  of  those  studied  had  normal 


coronary  arteries.  Patients  clinically  suspected  of  having 
coronary  artery  disease  had  a 78%  incidence  of  “se- 
vere” coronary  occlusion  (greater  than  70%  stenosis  of  at 
least  1 vessel).  Patients  with  no  clinical  evidence  of  heart 
disease  had  a 49%  incidence  of  “moderate”  coronary 
artery  disease  (stenoses  of  as  much  as  70%)  and  a 37%  in- 
cidence of  “severe”  disease. 2-1  Several  other  studies  have 
correlated  coronary  angiographic  findings  with  different 
types  of  peripheral  vascular  disease.  Patients  with  abdom- 
inal aortic  aneurysms  have  a 52%  to  82%  incidence  of  se- 
vere coronary  artery  disease  (75%  to  100%  occlusion  of 
a major  vessel),  and  those  with  peripheral  occlusive  dis- 
ease have  a 47%  to  60%  incidence  of  severe  coronary 
artery  disease.  Many  of  these  patients  had  no  clinical  evi- 
dence of  cardiac  disease,  and  30%  of  those  with  severe 
coronary  disease  had  normal  electrocardiograms.56  The 
high  prevalence  of  occult  coronary  artery  disease  ac- 
counts for  a substantial  portion  of  both  early  and  late 
postoperative  deaths.  Among  patients  undergoing  resec- 
tion of  an  abdominal  aortic  aneurysm  and  aortoiliac  re- 
construction, early  deaths  due  to  cardiac  causes  occur  in 
45%  and  67%,  respectively.  Long-term  follow-up  reveals 
that  cardiac  disease  is  also  responsible  for  38%  to  55%  of 
late  deaths  in  both  groups.7-8  A recent  study  in  which  a 
fifth  of  patients  leaving  the  hospital  after  a vascular  oper- 
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ABBREVIATIONS  USED  IN  TEXT 

CABG  = coronary  artery  bypass  grafting 
CASS  = Coronary  Artery  Surgery  Study 
MI  = myocardial  infarction 

PTCA  = percutaneous  transluminal  coronary  angioplasty 


ation  had  cardiac  complications  within  the  next  two  years 
emphasizes  these  long-term  cardiac  complications.9*  This 
is  consistent  with  the  20%  cardiac  mortality  over  1 1 years 
reported  earlier.7 

Cardiac  Risk  Assessment  With 
Noninvasive  Cardiac  Testing 

Cardiac  risk  stratification  to  identify  patients  at  in- 
creased risk  for  postoperative  complications  is  imperative 
before  major  vascular  procedures.  Preoperative  cardiac 
catheterization  is  too  invasive  and  expensive  to  be  used  in 
the  initial  assessment.  The  use  of  risk  stratification  based 
solely  on  clinical  risk  factors,  such  as  the  Goldman  Mul- 
tifactorial Index,  has  been  advocated,  but  several  studies 
show  that  these  assessments  may  underestimate  the  inci- 
dence of  cardiac  complications  after  vascular  surgical 
procedures.1015  Routine  exercise  treadmill  testing  is  sub- 
optimal  because  claudication  limits  exercise  tolerance, 
resulting  in  inadequate  stress  levels  and  nondiagnostic 
studies.1617  Therefore,  there  has  been  a search  for  nonin- 
vasive techniques  capable  of  identifying  high-risk  pa- 
tients who  may  benefit  from  further  invasive  diagnostic 
studies  and  possible  revascularization. 

Measuring  the  left  ventricular  ejection  fraction  has 
been  proposed  as  a method  to  identify  high-risk  patients 
undergoing  vascular  operations.  As  a functional  assess- 
ment, the  ejection  fraction  was  thought  to  predict  how  well 
the  heart  could  withstand  the  stresses  of  aortic  cross- 
clamping and  unclamping.  In  a 1985  study,  patients  with 
ejection  fractions  greater  than  55%  were  reported  to  be  at 
low  risk  for  postoperative  myocardial  infarction  (MI), 
whereas  those  with  ejection  fractions  of  less  than  35%  had 
a 75%  incidence  of  postoperative  MI.18  More  recent  stud- 
ies have  shown  that  patients  with  ejection  fractions  of  less 
than  35%  can  undergo  a major  vascular  operation  with  ac- 
ceptable 30-day  mortality,  while  others  have  shown  no 
correlation  between  the  ejection  fraction  and  the  incidence 
of  postoperative  MI.19-21  Prospective  studies  comparing 
ejection  fraction  determinations  with  dipyridamole-thal- 
lium imaging  before  aortic  operations  have  shown  ejection 
fractions  to  be  inferior  in  predicting  postoperative  cardiac 
events.14-22  Thus,  the  ejection  fraction  should  not  be  used  as 
the  primary  tool  to  identify  high-risk  patients  before  vas- 
cular procedures.  The  ejection  fraction  can,  however,  be 
used  as  an  adjunct  in  the  evaluation  of  certain  patients.  For 
instance,  patients  with  ejection  fractions  of  less  than  30% 
are  at  risk  for  congestive  heart  failure,  have  limited  sur- 
vival, and  should  undergo  a major  vascular  surgical  proce- 
dure in  only  the  most  dire  circumstances. 

*See  also  the  editorial  by  D.  T.  Mangano.  PhD,  MD.  "Perioperative  Cardiac 
Morbidity— Epidemiology,  Costs,  Problems,  and  Solutions,”  on  pages  87-89  of 
this  issue. 


Using  continuous  electrocardiographic  monitoring, 
several  studies  have  documented  a high  frequency  of  peri- 
operative myocardial  ischemia.  In  patients  with  periph- 
eral vascular  disease,  preoperative  myocardial  ischemia  is 
predictive  of  postoperative  cardiac  events.1’-"  In  one  study, 
patients  with  preoperative  ischemia  had  a 38%  incidence 
of  postoperative  cardiac  events  whereas  those  with  no 
preoperative  ischemia  had  a 0.7%  incidence  of  postoper- 
ative cardiac  complications.2-’  Other  investigators  examin- 
ing the  incidence  of  both  preoperative  and  postoperative 
ischemia  have  found  that  postoperative  myocardial  isch- 
emia is  more  strongly  predictive  of  postoperative  clinical 
events.25-26 

Many  authorities  regard  dipyridamole-thallium  scin- 
tigraphy as  the  best  test  to  predict  adverse  cardiac  events 
in  patients  undergoing  vascular  operations.  Dipyridamole 
induces  coronary  vasodilation,  dilating  normal  vessels  to 
a greater  extent  than  atherosclerotic  vessels,  creating  a 
coronary  steal  syndrome.  Two  images  showing  myocar- 
dial thallium  distribution  are  compared:  one  immediately 
after  dipyridamole  is  administered  and  the  second  hours 
later.  A fixed  defect— seen  on  the  first  image  and  per- 
sisting on  the  delayed  image— is  indicative  of  nonviable 
myocardium,  usually  the  result  of  infarction.  Thallium  re- 
distribution—a defect  on  the  first  image  that  fills  in  on  the 
delayed  image— is  a marker  for  hypoperfused  viable  myo- 
cardium. The  finding  of  thallium  redistribution  is  associ- 
ated with  postoperative  cardiac  complications. 

Dipyridamole-thallium  scans  were  done  on  48  pa- 
tients with  suspected  stable  coronary  disease  who  were 
undergoing  vascular  operations.  Eight  of  these  patients 
(17%)  had  postoperative  cardiac  ischemic  events.  When 
comparing  the  dipyridamole-thallium  results  with  clinical 
variables,  the  scan  was  the  best  predictor  of  postoperative 
myocardial  infarctions.  Patients  with  thallium  redistribu- 
tion had  a 50%  incidence  of  cardiac  events,  but  no  such 
events  occurred  in  patients  whose  scans  were  normal 
or  showed  persistent  defects.27  In  another  study,  preopera- 
tive dipyridamole-thallium  scans  were  taken  of  1 16  pa- 
tients referred  for  aortic  reconstruction.  In  all.  54  patients 
showed  evidence  of  thallium  redistribution;  of  these,  9 
(17%)  had  postoperative  myocardial  infarctions.  None 
of  the  62  patients  with  normal  studies  or  persistent  de- 
fects had  postoperative  myocardial  infarction  or  cardiac 
death.28  Recent  studies,  however,  have  questioned  the  use- 
fulness of  preoperative  dipyridamole-thallium  scans.  In 
one  study,  a 40%  incidence  of  cardiac  complications  and 
6%  mortality  were  reported  in  patients  whose  preopera- 
tive scan  showed  fixed  defects.  Further  stratification  of 
patients  with  fixed  defects  has  been  advocated  by  obtain- 
ing a delayed  image  four  hours  after  the  second  scan.  If 
the  fixed  defect  subsequently  fills  in,  the  patient  would  be 
considered  to  be  at  increased  risk  for  cardiac  complica- 
tions.14 In  another  study  of  60  patients  undergoing  elective 
vascular  operations,  each  patient  had  preoperative  dipyri- 
damole scans,  postoperative  monitoring  with  continuous 
electrocardiography,  and  postoperative  clinical  assess- 
ment. There  was  no  association  between  thallium  redistri- 
bution and  the  incidence  of  perioperative  ischemia  or 
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adverse  cardiac  outcomes.  The  sensitivity  and  specificity 
of  dipyridamole-thallium  scans  for  clinical  events  were 
46%  and  66%,  respectively.29  Quantitative  dipyridamole 
imaging  has  been  reported  to  identify  high-risk  patients 
more  accurately,  although  this  technique  is  not  widely 
used.30"32 

Despite  these  conflicting  reports,  dipyridamole-thal- 
lium scintigraphy  is  the  most  commonly  used  tool  to  as- 
sess cardiac  risk  before  a peripheral  vascular  operation. 
Several  questions  have  been  raised  regarding  the  use  of 
these  scans:  Should  every  patient  have  a dipyridamole 
scan  before  surgical  therapy?  and  Can  scan  performance 
be  improved  through  better  patient  selection?33  A retro- 
spective analysis  found  five  clinical  factors  that  enhanced 
the  predictive  value  of  dipyridamole  scans:  age  greater 
than  70  years,  a history  of  angina,  the  presence  of  dia- 
betes mellitus,  Q waves  on  the  resting  electrocardiogram, 
and  a history  of  ventricular  arrhythmias.  Patients  with 
none  of  these  clinical  risk  factors  had  a 3%  incidence  of 
cardiac  complications  after  a major  vascular  procedure. 
Patients  with  three  or  more  risk  factors  had  a 50%  inci- 
dence of  postoperative  cardiac  events.  Even  patients  with 
three  or  more  risk  factors  whose  scans  were  normal  had  a 
30%  incidence  of  postoperative  complications.  The  scan 
was  most  discriminating  in  patients  with  one  or  two  risk 
factors.  In  this  group  a normal  scan  or  a fixed  defect  was 
associated  with  a 3%  incidence  of  cardiac  events,  whereas 
thallium  redistribution  was  associated  with  a 30%  inci- 
dence of  postoperative  events.  It  was  recommended  that 
only  patients  with  one  or  two  clinical  risk  factors  have 
preoperative  dipyridamole-thallium  scans.  Those  with  no 
clinical  risk  factors  were  thought  to  be  at  low  risk  and  to 
be  able  to  proceed  directly  to  surgical  therapy.  Those  with 
three  or  more  risk  factors  should  be  considered  to  be  at  in- 
creased risk  for  postoperative  cardiac  events  and  should 
be  considered  for  further  workup. ^There  are  currently  no 
prospective  studies  reporting  the  selective  use  of  di- 
pyridamole-thallium scans.  A retrospective  series  of  200 
elective  aortic  reconstructions  was  reported  in  which  thal- 
lium scans  were  ordered  at  the  discretion  of  the  referring 
physician  or  surgeon.  Preoperative  scans  were  done  in 
29%,  prompting  coronary  angiograms  in  1 1%  and  coro- 
nary revascularization  in  9%.  These  interventions  resulted 
in  an  operative  mortality  of  2%  and  cardiac  morbidity  of 
4%.35  Based  on  the  available  data,  a selective  approach  to 
screening  patients  seems  reasonable,  but  validation  with 
prospective  studies  is  necessary. 

Some  institutions  have  replaced  dipyridamole-thal- 
lium scans  with  adenosine-thallium  scans,  dipyridamole- 
sestamibi  scans,  or  dipyridamole  or  dobutamine  echo- 
cardiography. Adenosine  is  a short-acting  coronary 
vasodilator  that  has  fewer  side  effects  than  dipyrida- 
mole.36 Adenosine-thallium  scanning  has  been  shown  to 
be  equivalent  to  exercise  thallium  scintigraphy  in  the  di- 
agnosis of  coronary  artery  disease,  but  it  has  not  been 
compared  with  dipyridamole-thallium  scanning.37  Tech- 
netium Tc  99m  sestamibi  is  a new  myocardial  perfusion 
agent  that  offers  superior  quality  images  when  compared 
with  the  use  of  thallium  and  also  adds  additional  informa- 


tion with  simultaneous  ejection  fraction  determinations. 
Data  suggest  that  99n,Tc-sestamibi  will  be  useful  when 
combined  with  either  dipyridamole  or  adenosine.38  Dipyr- 
idamole and  dobutamine  echocardiography  have  also 
been  reported  to  identify  patients  at  increased  risk  for  car- 
diac complications.39,40  Arm  exercise  coupled  with  thal- 
lium imaging  can  also  diagnose  coronary  artery  disease  in 
patients  with  peripheral  vascular  disease.41  These  tech- 
niques require  further  study  before  their  routine  use  is 
recommended. 

Strategies  to  Decrease  Postoperative 
Cardiac  Complications 

The  diagnostic  studies  discussed  earlier  permit  the 
identification  of  patients  at  increased  risk  for  perioperative 
cardiac  events  when  undergoing  major  vascular  opera- 
tions. Once  a patient  is  determined  to  be  at  high  risk,  risk 
reduction  strategies  should  be  considered.  The  options  for 
reducing  risk  include  a coronary  artery  bypass  grafting 
(CABG)  operation  before  the  vascular  procedure,  percuta- 
neous transluminal  coronary  angioplasty  (PTCA)  before 
the  vascular  procedure,  or  aggressive  monitoring  directing 
medical  interventions  before,  during,  and  after  the  opera- 
tion. Few  prospective  data  are  available  in  this  area. 

Several  authors  have  reported  minimal  complications 
in  patients  who  have  undergone  a CABG  procedure  and 
then  later  were  seen  for  a noncardiac  operation  (Table 
l).42'51  A total  of  1,600  patients  enrolled  in  the  Coronary 
Artery  Surgery  Study  (CASS)  registry,  who  subsequently 
required  noncardiac  operations,  were  analyzed.  Patients 
were  separated  into  three  groups  based  on  their  coronary 
angiograms  and  their  subsequent  treatment:  patients  with- 
out substantial  coronary  artery  disease,  those  with  cor- 
onary disease  who  underwent  CABG,  and  those  with  no- 
table coronary  artery  disease  who  were  managed  with 
medical  therapy.  Surgical  mortality  following  noncardiac 
operations  was  then  determined  for  each  group.  Patients 
without  coronary  artery  disease  had  an  operative  mortal- 
ity of  0.5%.  Patients  with  considerable  coronary  occlu- 
sions who  had  CABG  before  the  noncardiac  procedure 
had  an  operative  mortality  of  0.9%,  and  those  patients 
with  coronary  artery  disease  who  received  medical  ther- 
apy had  an  operative  mortality  of  2. 4%. 44  In  another  study 
60  patients  with  previous  CABG  who  later  presented  for 
major  surgical  therapy  were  reported;  there  were  no  peri- 
operative deaths  and  only  8 transient  arrhythmias.52  These 
studies  reflect  noncardiac  operative  mortality  that  is  con- 
siderably lower  than  that  associated  with  vascular  op- 
erations. A 1.6%  mortality  was  reported  after  aortic 
aneurysm  repair  in  patients  who  had  previously  under- 
gone bypass  grafting,  whereas  patients  without  previous 
CABG  had  a 4.8%  mortality.45  Other  groups  have  re- 
ported no  mortality  and  no  postoperative  Mis  in  patients 
who  had  CABG  before  major  vascular  operations.43,53 

These  results  are  often  cited  as  arguments  in  favor  of 
recommending  CABG  before  vascular  operations  to  de- 
crease perioperative  cardiac  complications.  These  studies, 
however,  do  not  address  the  value  of  CABG  because  of 
their  inherent  selection  bias.  Patients  were  enrolled  in 


WjM,  july  1994— Vol  161,  No.  1 


Cardiac  Evaluation  Before  Major  Surgery — Potyk  53 


TABLE  1 .—Operative  Mortality  With  and  Without  Specific  Interventions 

Source 

Patients,  No 

Population 

Intervention 

Mortality,  % 

Cersh  et  al,  1983*2  

....  1,086 

<65  years  old 

CABG  alone 

1.9 

>65  years  old 

CABG  alone 

5.2 

>75  years  old 

CABG  alone 

9.5 

Toal  et  al,  1984° 

224 

Peripheral  vascular  disease 

CABG  alone 

6 

Foster  et  al,  1 986" 

....  1,600 

Without  CAD 

None,  NCS 

0.5 

With  CAD 

NCS  with  previous  CABG 

0.9* 

With  CAD 

NCS  with  medical  therapy 

2.4* 

Young  et  al,  1 9864S 

302 

Peripheral  vascular  disease 

CABG  alone 

6 

Abdominal  aortic  surgery  with  previous  CABG 

1.6* 

Abdominal  aortic  surgery  without  previous  CABG 

4.8* 

Isaacson  et  al,  1 99046 

40 

Abdominal  aortic  surgery 

Central  venous  pressure  monitoring 

Of 

PCWP  monitoring 

2t 

Mullany  et  al,  1990" 

159 

>80  years  old 

CABG  alone 

10 

>80  years  old  with  peripheral  vascular  disease 

CABG  alone 

17 

Allen  et  al,  1 991 48  

148 

With  CAD 

NCS  with  previous  PTCA 

1* 

Berlauk  et  al,  1 991 49 

89 

Vascular  surgery 

Central  venous  pressure  monitoring 

9.5 

PCWP  monitoring 

1.5 

Taylor  etal,  1991“ 

491 

Vascular  surgery 

5%  underwent  preoperative  cardiac  evaluation 

2.2 

Huber  et  al,  1992s' 

50 

With  CAD 

NCS  with  previous  PTCA 

1.9* 

CABG  = coronary  artery  bypass  surgery,  CAD  = coronary  artery  disease,  NCS  = noncardiac  surgery,  PCWP  = pulmonary  capillary  wedge  pressure,  PTCA  = percutaneous  transluminal  coronary  angioplasty 

'Mortality  of  the  noncardiac  operation,  not  including  mortality  of  the  intervention.  tNot  statistically  significant. 

these  studies  when  they  presented  for  their  second  surgi- 
cal procedure.  All  patients  had  survived  their  CABG  and 
were  considered  candidates  for  a second  major  operation. 
If  CABG  is  recommended  specifically  to  decrease  the 
incidence  of  surgical  complications,  the  morbidity  and 
mortality  of  CABG  should  be  included  in  the  overall  mor- 
bidity and  mortality.  A “prophylactic  CABG”  is  done 
specifically  to  decrease  postoperative  complications  and 
must  be  contrasted  to  a CABG  done  for  indications  that 
have  shown  survival  benefit.54 

Several  reports  document  that  patients  with  peripheral 
vascular  disease  have  increased  morbidity  and  mortality 
after  CABG.  The  mean  age  of  patients  undergoing  pe- 
ripheral vascular  operations  is  65  years,  and  the  CASS 
data  have  shown  that  CABG  in  this  age  group  is  associ- 
ated with  an  increased  number  of  complications.  Mortal- 
ity after  CABG  was  5.2%  in  patients  older  than  65  years, 
compared  with  1.9%  in  younger  patients.  Mortality  in- 
creased further  to  9.5%  in  patients  older  than  75  years. 
Although  morbidity  was  not  reported,  older  patients 
had  substantially  longer  hospital  stays  than  younger  pa- 
tients.4255 Other  studies  have  confirmed  these  results.  In 
two  separate  reports,  6%  CABG  mortality  rates  were  noted 
for  patients  with  peripheral  vascular  disease.43-45  Mortality 
from  CABG  in  patients  older  than  80  years  is  10%  and  in- 
creases to  17%  in  the  presence  of  peripheral  vascular  dis- 
ease.47 Clearly  patients  with  peripheral  vascular  disease  are 
at  greater  risk  for  complications  after  CABG  than  other 
populations. 

When  considering  prophylactic  revascularization  be- 
fore a vascular  operation,  the  cumulative  morbidity  and 
mortality  must  be  examined.  There  are  no  prospective 
data,  and  historical  information  is  difficult  to  interpret  be- 
cause of  differences  in  patient  populations  and  reported 
outcomes.  Recognizing  these  limitations,  the  above  data 
indicate  that  prophylactic  CABG  may  increase  overall 


mortality.  Coronary  bypass  surgery  in  patients  with  pe- 
ripheral vascular  disease  carries  a 6%  mortality,  followed 
by  vascular  surgery  with  as  high  as  1.6%  mortality  (after 
CABG),  resulting  in  7.6%  mortality.  This  figure  is  much 
higher  than  the  4.8%  mortality  in  patients  with  docu- 
mented coronary  atherosclerosis  who  did  not  undergo 
CABG  before  a vascular  procedure.43,45  Therefore,  in  the 
absence  of  prospective  data,  information  obtained  by 
combining  studies  indicates  that  prophylactic  CABG  may 
increase  rather  than  decrease  mortality  after  a major  vas- 
cular operation. 

Percutaneous  transluminal  coronary  angioplasty  has 
been  advocated  as  an  alternative  to  CABG.  It  is  associ- 
ated with  less  morbidity  and  mortality  than  CABG,  and 
its  use  has  been  advocated  before  major  surgical  proce- 
dures if  substantial  coronary  artery  disease  is  found.  This 
recommendation  is  based  on  anecdotal  experience  be- 
cause there  is  little  information  addressing  the  efficacy  of 
PTCA  before  noncardiac  operations.  One  report  included 
148  patients  who  underwent  PTCA  and  later  required 
noncardiac  procedures.  One  cardiac  death  and  seven  isch- 
emic events  were  reported  in  the  postoperative  period  for 
an  overall  cardiac  morbidity  of  1 1%.48  The  Mayo  Clinic 
(Rochester,  Minnesota)  reported  a retrospective  uncon- 
trolled series  of  55  patients  who  had  PTCA  before  a non- 
cardiac operation  in  an  effort  to  diminish  postoperative 
cardiac  morbidity.  Their  postoperative  myocardial  infarc- 
tion rate  was  5.6%,  and  postoperative  mortality  was 
1.9%.51  The  postoperative  mortality  of  1.9%  may  not 
be  substantially  different  from  the  2.4%  mortality  in  pa- 
tients undergoing  noncardiac  operations  without  previous 
revascularization.44  The  PTCA  studies  are  retrospective 
and  without  control  groups,  so  it  is  difficult  to  assess  the 
effect  prophylactic  PTCA  has  on  postoperative  cardiac 
complications. 

Efforts  to  decrease  postoperative  cardiac  complica- 
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tions  have  recently  shifted  from  preoperative  revascular- 
ization to  postoperative  monitoring  and  aggressive  med- 
ical therapy.  The  Perioperative  Ischemia  Research  Group 
used  continuous  electrocardiographic  monitoring  before, 
during,  and  after  noncardiac  operations  to  study  myocar- 
dial ischemia.  The  incidence  of  myocardial  ischemia  was 
20%  preoperatively,  25%  intraoperatively,  and  41%  post- 
operatively.  Postoperative  myocardial  ischemia  had  the 
strongest  univariate  association  and  the  only  multivariate 
association  with  clinical  cardiac  events.  Although  contro- 
versy exists  regarding  the  relative  importance  of  preoper- 
ative and  postoperative  ischemia,  several  reports  have 
confirmed  the  strong  association  between  postoperative 
ischemia  and  clinical  cardiac  complications.25'56'58  Postop- 
erative ischemia  occurs  within  the  first  48  hours  after  a 
surgical  procedure  and  is  more  severe  than  ischemia  de- 
tected during  other  periods.  Postoperative  myocardial 
ischemia  is  clinically  silent  more  than  90%  of  the  time,  is 
not  associated  with  tachycardia,  and  follows  a circadian 
rhythm  with  most  ischemic  events  occurring  in  the  early 
morning  hours. 25-26-59-60  Qne  group  has  reported  the  pres- 
ence of  myocardial  ischemia  for  53  minutes  before  each 
clinical  event.14  Thus,  monitoring  high-risk  patients  for  48 
hours  may  allow  interventions  that  decrease  the  severity 
of  ischemia.  The  physiology  of  postoperative  myocardial 
ischemia  is  not  well  understood,  but  it  does  not  appear  to 
be  a simple  supply-and-demand  phenomenon.  Therefore, 
it  is  unclear  which  interventions  will  decrease  the  amount 
of  ischemia  and  whether  these  interventions  will  translate 
into  fewer  clinical  events.  There  have  been  preliminary 
reports  that  (3-blockade  and  high-dose  narcotic  analgesia 
can  decrease  the  postoperative  ischemic  burden.61'63  These 
results  are  preliminary,  and  ongoing  research  is  likely 
to  provide  further  insights  into  postoperative  myocardial 
ischemia— its  pathogenesis,  prevention,  and  treatment. 

Even  without  specific  postoperative  interventions,  sev- 
eral studies  have  reported  decreasing  mortality— on  the 
order  of  2%— after  abdominal  aortic  aneurysm  repair.50-64-65 
In  addition,  there  are  data  supporting  further  declines  in 
operative  mortality  when  hemodynamic  monitoring  is 
used.66-67  A recent  prospective,  randomized  study  used  pul- 
monary artery  catheters  to  test  the  hypothesis  that  preop- 
erative "hemodynamic  optimization”  would  result  in 
fewer  perioperative  complications  after  peripheral  vascu- 
lar operations.  Patients  whose  hemodynamic  parameters 
were  manipulated  to  obtain  a normal  cardiac  index,  pul- 
monary artery  wedge  pressure,  and  systemic  vascular  re- 
sistance before  the  surgical  procedure  were  compared 
with  a control  group  without  invasive  hemodynamic  mon- 
itoring. The  pulmonary  artery  catheter  group  had  fewer 
adverse  intraoperative  events,  less  postoperative  morbid- 
ity, fewer  early  graft  thromboses,  and  fewer  deaths.  The 
overall  complication  rate  was  16%  in  the  pulmonary 
artery  catheter  group  and  43%  in  the  control  group.  No 
differences  were  detected  between  patients  whose  pul- 
monary artery  catheter  was  placed  1 2 or  3 hours  preoper- 
atively, so  the  duration  of  preoperative  optimization  was 
not  a factor.49  Another  group  inserted  pulmonary  artery 
catheters  preoperatively  and  then  determined  filling  pres- 


sures that  produced  optimal  left  ventricular  performance 
for  each  patient  undergoing  aortic  aneurysm  repair.  The 
pulmonary  artery  wedge  pressure  was  maintained  at  this 
optimum  value  during  and  after  the  operation.  Using  this 
protocol,  the  authors  reported  a hospital  mortality  of 
0.9%,  although  there  was  no  control  group  in  this  study.'18 
These  reports  support  earlier  data  indicating  that  aggres- 
sive hemodynamic  monitoring  in  high-risk  patients 
results  in  fewer  cardiac  complications.69  Other  data,  how- 
ever, leave  this  conclusion  questionable.  Patients  under- 
going abdominal  aortic  procedures  have  been  randomly 
assigned  to  central  venous  pressure  or  pulmonary  artery 
catheter  monitoring.  Two  studies  showed  no  differences 
in  morbidity  or  mortality  between  these  two  modalities. 
Both  of  these  studies  included  small  numbers  and  en- 
rolled only  low-risk  patients.46-70  Pulmonary  artery  cath- 
eter monitoring  may  be  beneficial  when  higher  risk 
patients  are  included.  Previous  studies  have  shown  that 
changes  in  pulmonary  capillary  wedge  pressure  are  not 
always  reflected  by  changes  in  the  central  venous  pres- 
sure during  aortic  operations.  Clinical  variables  could  not 
identify  those  patients  in  whom  the  central  venous  pres- 
sure and  pulmonary  capillary  wedge  pressure  were  dis- 
cordant. It  was  concluded  that  there  was  no  substitute  for 
measuring  the  pulmonary  capillary  wedge  pressure.71  The 
risks  and  benefits  of  pulmonary  artery  catheterization  in 
surgical  patients  were  addressed,  and  it  was  found  that 
pulmonary  artery  catheter  monitoring  provided  useful  in- 
formation while  exposing  patients  to  minimal  risks.72 
Thus,  pulmonary  artery  monitoring  may  not  be  necessary 
in  low-risk  patients,  but  has  the  potential  to  decrease  mor- 
bidity and  mortality  in  high-risk  patients.  Again,  random- 
ized prospective  studies  are  needed. 

Summary 

Coronary  artery  disease  often  accompanies  peripheral 
vascular  disease  and  exerts  an  adverse  effect  on  surgical 
outcome.  Dipyridamole-thallium  scintigraphy  is  currently 
the  most  widely  used  noninvasive  technique  for  identify- 
ing high-risk  patients  before  a surgical  procedure,  though 
it  will  be  replaced  by  other  techniques  in  the  future.  The 
management  of  high-risk  patients  remains  controversial 
because  of  a lack  of  prospective  data.  The  threshold  for 
intervening  with  revascularization  is  not  defined,  but 
"consideration  for  vascular  surgery  alone  is  not  an  indica- 
tion for  coronary  revascularization. ”55lp210’  Revasculariza- 
tion should  be  considered,  however,  for  patients  in  whom 
long-term  benefit  has  been  demonstrated.54 

Based  on  the  preceding  literature  review,  the  follow- 
ing modification  of  Wong  and  Detsky’s  approach  to  pa- 
tients undergoing  elective  vascular  surgical  procedures  is 
recommended  (Figure  1 ).73  Patients  should  have  a com- 
plete history  and  physical  examination.  Eagle’s  clinical  cri- 
teria—older  than  70  years,  history  of  angina,  the  presence 
of  Q waves  on  the  electrocardiogram,  history  of  ventricu- 
lar arrhythmias,  and  diabetes  mellitus — can  then  provide 
guidelines  for  further  evaluation.  Because  the  evaluation  of 
angina  in  patients  with  peripheral  vascular  disease  remains 
problematic,  only  those  patients  able  to  walk  two  blocks  at 
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History  and  Physical  Examination 


No  Risk  Factors 


Low  Risk" 


Proceed  with 
surgery 


Eagle's  Clinical  Criteria 

Age  > 70  years,  diabetes  mellitus, 
angina*  Q waves  on  ECG,  ventricular  arrhythmias 

t to  2 Risk  Factors 


Intermediate  Risk 

I 

- Dipyridamole-thallium 
redistribution 


>3  Risk  Factors 


Risk 


Independent  indication  for 
coronary  angiography? 


Perioperative 
hemodynamic  monitoring 


Postoperative  monitoring 
guiding  medical  interventions 


Candidate  and  would 
accept  CABG? 

| Yes 

Cardiac  catheterization 


Coronary  revascularization 
(PTCA  versus  CABG) 

I 

Vascular  surgery 


Figure  1. — The  schema  shows  the  cardiac  evaluation  and  risk  re- 
duction before  major  vascular  surgical  procedures  (modified  from 
Wong  and  Detsky73).  CABG  = coronary  artery  bypass  grafting, 
ECG  = electrocardiogram,  PTCA  = percutaneous  transluminal  cor- 
onary angioplasty,  * = patients  unable  to  walk  2 blocks  at  a nor- 
mal pace  should  not  be  considered  free  of  angina 

a normal  pace  (Canadian  Cardiovascular  Society  Angina 
Class  II  or  better)  should  be  considered  free  of  angina. 12,74 
Patients  with  none  of  Eagle’s  risk  factors  are  considered  at 
low  risk  and  may  proceed  directly  to  surgical  treatment. 
Patients  with  one  or  two  clinical  risk  factors  are  consid- 
ered at  intermediate  risk  and  should  undergo  dipyri- 
damole-thallium scintigraphy.  Those  with  no  evidence  of 
thallium  redistribution  are  considered  at  low  risk  and  may 
undergo  an  operation.  Patients  whose  scans  show  redistri- 
bution and  those  with  three  or  more  clinical  risk  factors  are 
considered  to  be  at  high  risk  for  cardiac  complications. 
Because  prophylactic  CABG  may  increase  morbidity  and 
mortality  and  preoperative  PTCA  is  of  unproven  value, 
most  of  these  high-risk  patients  can  be  managed  medically 
without  preoperative  revascularization.  Invasive  cardiac 
evaluation  should  be  limited  to  patients  with  independent 
indications  for  coronary  angiography  and  to  those  who  are 
candidates  and  are  willing  to  undergo  CABG  before  their 
vascular  procedure.  Patients  identified  as  high  risk  should 
have  a pulmonary  artery  catheter  inserted  and  should  have 
normal  hemodynamic  values  before  their  operation.  Every 
effort  should  be  made  to  maintain  values  within  the  nor- 
mal or  optimal  range  during  the  intraoperative  and  postop- 
erative periods.  Clinicians  should  be  aware  of  the  high 
incidence  of  silent  postoperative  myocardial  ischemia  and 
its  implications.  Interventions  such  as  patient-controlled 
analgesia  and  (5-blockade  may  reduce  the  incidence  of 
postoperative  cardiac  complications,  but  there  are  no  data 
yet  available  to  support  their  routine  use. 

Coronary  artery  disease  has  a profound  adverse  effect 
on  the  long-term  survival  of  patients  with  peripheral  vas- 
cular disease.  All  of  these  patients  should  be  considered 


to  have  lifelong  risks  for  cardiac  complications  and 
should  be  observed  closely. 
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The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
preventive  medicine  and  public  health.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently 
become  reasonably  firmly  established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  sim- 
ple epitome,  and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for 
those  who  may  be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers, 
and  scholars  to  stay  abreast  of  progress  in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Pane!  to  the  Section  on  Preventive  Medicine  and  Public 
Health  of  the  California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Thom  and 
the  Scientific  Advisory’  Panel  to  the  Section  on  Preventive  Medicine  and  Public  Health. 


Escherichia  coli  0157:H7 
Infections 

Although  Escherichia  coli  is  a normally  benign  intes- 
tinal bacterium,  certain  strains  cause  diarrhea  through 
several  pathogenic  mechanisms.  In  1982  a restaurant- 
associated  outbreak  of  bloody  diarrhea  resulted  in  the 
recognition  of  E coli  0157:H7,  the  most  common  entero- 
hemorrhagic  serotype. 

Escherichia  coli  0157:H7  causes  diarrhea  that  is 
sometimes  bloody  and  is  often  accompanied  by  severe 
abdominal  cramps,  vomiting,  nausea,  or  a slight  fever.  In 
around  5%  of  persons  with  E coli  infections,  the  he- 
molytic uremic  syndrome  develops,  characterized  by  he- 
molytic anemia,  thrombocytopenia,  and  temporary  or 
permanent  renal  impairment.  Asymptomatic  infection  is 
rare,  but  has  been  documented  during  outbreaks.  Other 
complications  are  thrombotic  thrombocytopenic  purpura, 
unnecessary  surgical  intervention,  coma  or  seizures,  pan- 
creatitis, and  diabetes  mellitus.  A small  percentage  of 
symptomatic  E coli  0157:H7  infections  are  fatal. 

The  differential  diagnosis  of  bloody  diarrhea  includes 
infections  with  Shigella  species,  Campylobacter  jejuni, 
and  E coli  0157:H7.  Because  E coli  0157:H7  requires 
special  media  and  is  not  identified  on  routine  stool  cul- 
ture, nonbloody  diarrhea  caused  by  the  organism  may  go 
unrecognized.  When  a health  maintenance  organization 
in  the  Puget  Sound  area  of  Washington  State  screened  all 
diarrheal  stool  specimens,  E coli  0157:H7  was  identified 
as  commonly  as  Shigella  species,  suggesting  the  organ- 
ism is  underdetected.  Cultures  for  E coli  0157:H7  may  be 
negative  if  the  stool  specimen  is  obtained  late  in  the 
course  of  the  infection. 

Beef,  particularly  incompletely  cooked  ground  beef,  is 
the  most  commonly  reported  food  exposure  in  cases  of  E 
coli  0157:H7  infection.  Other  foods  associated  with  out- 


breaks include  raw  milk  and  items  presumably  cross- 
contaminated  with  raw  beef.  One  outbreak  was  caused  by 
cider  made  from  apples  collected  from  the  ground  in  an 
orchard  where  cows  roamed.  Outbreaks  have  also  been 
associated  with  contaminated  drinking  or  swimming  wa- 
ter. Secondary  transmission  has  been  found  within  fami- 
lies and  in  day-care  centers.  No  outbreaks  have  been 
attributed  to  ill  food  handlers. 

Although  E coli  0157:H7  infection  is  not  reportable 
in  most  states,  it  has  been  reportable  in  Washington  State 
since  1987.  Each  year  in  Washington  there  are  about  300 
sporadic  cases  of  E coli  0157:H7  infection,  primarily  the 
result  of  mishandling  meat  items  at  home.  During  the  first 
two  months  of  1993,  the  state  had  a large  E coli  0157:H7 
outbreak  associated  with  a fast-food  chain.  There  were 
All  people  with  positive  cultures  or  the  hemolytic-uremic 
syndrome,  including  52  (11%)  secondary  cases.  Of  the 
477  patients,  144  were  admitted  to  hospitals,  the  he- 
molytic-uremic syndrome  developed  in  30,  and  3 died. 
Hamburger  meat  from  the  chain  grew  the  outbreak  strain. 

Antimotility  agents  should  not  be  given  to  a patient 
with  E coli  0157:H7  infection.  Antibiotic  treatment  does 
not  appear  to  affect  the  disease  course.  Some  studies 
suggest  a poorer  outcome  with  the  use  of  trimethoprim 
and  sulfamethoxazole  or  gentamicin  sulfate.  Hydration 
should  be  maintained  initially  and  the  patient  observed 
for  evidence  of  anemia,  thrombocytopenia,  or  acute  re- 
nal impairment.  The  hemolytic  uremic  syndrome  may 
develop  within  a week  of  the  initial  diarrheal  symptoms, 
in  which  case  fluid  and  electrolyte  management  is 
necessary,  including  prompt  dialysis  if  anuria  or  oliguria 
develops. 

Cooking  meat  completely  and  avoiding  cross-contam- 
ination with  raw  meat  will  reduce  the  risk  of  infection 
with  E coli  0157:H7.  When  a case  occurs  in  a family, 
strict  sanitation  is  important.  Exclusion  from  day  care  un- 
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til  the  infection  is  cleared  was  recommended  during  the 
Washington  outbreak.  As  other  states  add  infection  with 
E coli  0157:H7  to  reportable  disease  lists,  it  will  likely  be 
reported  in  most  of  the  country. 

MARCIA  GOLDOFT  MD 

Seattle.  Washington 
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Controversy  in  Clinical  Cancer 
Screening — Mammography 

Mammographic  screening  to  detect  curable  breast  can- 
cer has  become  one  of  the  most  widely  recommended  and 
accepted  procedures  in  clinical  preventive  medicine.  Al- 
though its  benefit  is  well  established  for  women  between 
the  ages  of  50  and  69,  its  routine  use  with  younger 
women,  increasingly  common  in  the  past  decade,  has  re- 
cently been  challenged  by  new  data  and  by  expert  review. 

Eight  major  randomized  clinical  trials  have  now  been 
reported.  None  has  shown  survival  benefit  at  five  to  seven 
years’  follow-up  for  women  screened  at  ages  40  to  49, 
and  meta-analysis  of  combined  results  shows  a nearly 
equal  risk  of  breast  cancer  death  among  those  screened 
and  those  not  screened.  One  early  trial  suggests  a lower 
mortality  at  10  to  18  years'  follow-up  in  the  mammogra- 
phy group,  but  its  statistics  are  disputed.  There  is  method- 
ologic  controversy  about  each  of  the  studies,  but  the 
cumulative  weight  of  the  evidence  has  led  the  National 
Cancer  Institute  to  withdraw  its  previous  recommenda- 
tion for  the  routine  screening  of  women  aged  40  to  49 
years.  Monthly  self-examination  and  yearly  examination 
by  a physician  are  still  considered  prudent  for  all  women 
older  than  40.  The  American  Cancer  Society  has  not 
changed  its  advisory  that  all  women  older  than  40  be  of- 
fered mammography. 

Mammography  tends  to  be  less  accurate  in  younger 
women.  The  lower  breast  fat  content  before  menopause 
makes  the  breast  less  radiolucent  and  mammography  less 
sensitive,  with  more  chance  of  missing  cancers  and  giv- 
ing falsely  negative  results.  Conversely,  greater  breast 
density  before  menopause  increases  the  risk  of  misinter- 
preting local  densities  as  possible  neoplasms,  making 
mammography  less  specific,  with  more  falsely  positive 
results.  Lower  sensitivity  and  specificity,  combined  with 
a lower  prevalence  of  cancer,  make  it  less  likely  that  an 
abnormal  mammogram  in  a younger  woman  will  actually 
prove  to  be  cancer.  This  lower  predictive  value  of  a posi- 
tive test  is  the  screening  statistic  of  particular  interest  to 
clinicians  who  must  advise  the  next  step  in  evaluating  a 
positive  screening  test.  A recent  report  of  a large  screen- 
ing program  in  the  San  Francisco  Bay  Area  is  instructive. 
Abnormalities  seen  on  mammograms  (requiring  evalua- 
tion for  possible  cancer)  among  40-  to  49-year-olds  had 


only  a 1 -in-25  chance  of  turning  out  to  be  cancer  (a  posi- 
tive predictive  value  of  4%).  The  positive  predictive  value 
increased  twofold  in  women  aged  50  to  59  and  fourfold  in 
women  aged  60  to  69.  Women  40  to  49  years  old  with  a 
family  history  of  breast  cancer  had  a positive  predictive 
value  ( 1 3%)  three  times  that  of  others. 

A history  of  breast  cancer  in  a mother  or  sister  at  an 
early  age  provides  the  best  current  marker  for  an  in- 
creased risk  of  cancer  before  age  50.  A study  of  one  large 
cohort  found  such  women  to  be  at  a fivefold  greater  risk 
of  fatal  breast  cancer.  Genetic  tests  for  this  factor  are  be- 
ing developed.  Meanwhile,  the  growing  reluctance  to  rec- 
ommend routine  mammographic  screening  of  younger 
women  should  not  deter  its  inclusion  in  clinical  surveil- 
lance when  family  history  indicates  high  risk. 

Data  are  sparse  for  assessing  the  value  of  screening 
the  increasing  proportion  of  healthy  women  who  are  older 
than  70.  The  positive  predictive  value  of  mammography 
at  this  age,  however,  exceeds  that  of  all  younger  age 
groups.  The  underrepresentation  of  older  women  in  clini- 
cal trials  should  not  exclude  them  from  the  benefits  of 
early  detection  when  clinically  indicated. 

DAVID  A.  McKAY,  MD,  MPH 
San  Jose.  California 
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Controversy  in  Clinical  Cancer 
Screening — Prostate-Specific  Antigen 

As  the  population  has  aged,  prostate  cancer  has  be- 
come the  most  commonly  diagnosed  cancer  in  men  and 
the  second  most  common  cause  of  cancer  deaths  in  men. 
That  cancer  confined  to  the  prostate  gland  can  be  cured 
by  radiation  or  surgical  therapy  provides  strong  incentive 
for  early  detection  and  perhaps  screening.  This  is  coun- 
tered by  the  cancer’s  often  indolent  pattern  of  growth  and 
metastasis  and  the  morbidity  associated  with  costly  treat- 
ments. Thus,  screening  benefit  decreases  with  age.  The 
lifetime  risk  of  prostate  cancer  developing  in  a 50-year- 
old  man  is  estimated— from  autopsy  reports  of  its  high 
prevalence  in  the  elderly — as  42%,  with  only  a 9.5%  risk 
of  clinical  disease  and  a 2.9%  risk  of  dying  of  prostate 
cancer.  There  are  no  data  on  the  morbidity  and  mortality 
benefits  of  screening  for  prostate  cancer  comparable  to 
those  supporting  routine  mammography  for  breast  cancer 
among  women  aged  50  to  70.  A large  trial  is  being  devel- 
oped, but  results  are  10  to  20  years  away. 

Assay  of  the  prostate-specific  antigen  (PSA)  has  been 
increasingly  advocated  for  detecting  curable  cancer,  with 
a serum  level  greater  than  4 p,g  per  liter  (4  ng  per  ml) 
generally  taken  as  requiring  further  evaluation.  The  best 
estimates  on  PSA  efficacy  in  the  general  screening  of  50- 
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to  70-year-old  men  without  known  prostate  problems 
suggest  a sensitivity  of  about  67%,  a specificity  of  about 
82%,  and  a positive  predictive  value  of  about  43%.  These 
values  are  higher  than  those  found  for  digital  rectal  exam- 
ination in  the  same  study.  This  would  generally  be  consid- 
ered inadequate  accuracy  for  a screening  test.  When  both 
the  digital  rectal  examination  and  PSA  assay  reveal  ab- 
normalities, specificity  is  increased  but  sensitivity  falls  to 
33%,  and  the  positive  predictive  value  is  only  slightly  in- 
creased (49%).  Screening  of  only  symptomatic  men  pro- 
duces higher  sensitivity  but  lower  specificity.  Strategies  to 
make  the  test  both  more  sensitive  and  more  specific  have 
been  elusive.  General  screening  with  the  PSA  assay  is 
thus  likely  to  be  expensive  (in  evaluating  false-positive  re- 
sults) while  still  missing  many  cancers.  While  detecting 
and  curing  some  cancers  that  would  have  been  fatal,  the 
balance  of  cost  and  benefit  in  such  screening  is  unclear. 
One  analysis  suggests  it  would  cost  $12.7  billion  a year  to 
screen  (with  PSA  tests),  evaluate,  and  treat  all  American 
men  aged  50  to  75  for  prostate  cancer.  The  cost  per  can- 
cer death  prevented  would  be  four  times  that  for  mammo- 
graphic  screening. 

Despite  the  American  Cancer  Society’s  conclusion 
that  optimal  cancer  detection  should  include  annual  PSA 
testing  for  men  older  than  50,  many  others  have  urged 
caution  in  its  routine  use,  and  the  United  States  Food  and 
Drug  Administration  has  approved  PSA  assays  for  use 
only  in  observing  patients  after  diagnosis.  Clinicians  may 
achieve  more  efficient  diagnostic  aid  from  this  imperfect 
but  valuable  test  by  using  it  selectively  when  specific 
symptoms,  rectal  examination  findings,  family  history,  or 
African-American  ethnicity  predict  an  increased  risk. 
Preliminary  data  suggest  that  consistent  annual  incre- 
ments in  the  PSA  level  (velocity),  rather  than  a single  el- 
evated value,  may  provide  a more  physiologic  and 
cost-effective  criterion  for  pursuing  the  possibility  of  can- 
cer. The  only  current  certainty  is  that  the  PSA  controversy 
will  challenge  physicians’  skill  in  interpreting  the  ambi- 
guities of  science  to  newspaper-reading  patients  and  to 
cost-conscious  payers. 

DAVID  A.  McKAY,  MD.  MPH 
San  Jose,  California 
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Domoic  Acid  Poisoning 

Domoic  acid  poisoning  is  the  newest  threat  to  the 
seafood-consuming  public.  This  bizarre  syndrome  is 
caused  by  the  neurotoxin  domoic  acid,  which  may  be 
concentrated  by  finfish  or  filter-feeding  shellfish  as  they 
consume  the  unicellular  algae  that  produces  the  toxin. 

Domoic  acid  poisoning  was  first  recognized  in  No- 


vember 1987,  after  an  outbreak  of  gastrointestinal  and 
neurologic  illness  in  Canadians  who  had  eaten  cultivated 
mussels  from  Prince  Edward  Island  in  eastern  Canada.  In 
this  outbreak,  more  than  100  persons  became  ill  with  a 
syndrome  characterized  by  nausea,  vomiting,  abdominal 
cramps,  diarrhea,  severe  headache,  confusion,  loss  of 
short-term  memory,  and  a number  of  less  common  symp- 
toms. In  most  cases,  symptoms  lasted  a few  days  to  a few 
weeks.  The  memory  impairment  was  severe  and  in  some 
cases  permanent,  and  thus,  the  syndrome  was  originally 
called  amnestic  shellfish  poisoning.  The  source  of  domoic 
acid  in  the  mussels  was  determined  to  be  an  intense 
bloom  of  the  diatom  Nitzchia  pungens  the  month  before. 

Domoic  acid  is  a tricarboxylic  amino  acid  that  is  clas- 
sified as  an  excitatory  amino  acid  (along  with  the  dicar- 
boxylic  amino  acids  glutamic  acid  and  aspartic  acid).  It 
acts  through  the  inotropic  non-NMDA  receptor  and  espe- 
cially affects  the  hippocampus  and  amygdala  of  the  brain. 
The  time  from  ingestion  to  intoxication  can  range  from 
minutes  to  hours. 

Since  the  original  Canadian  outbreak  of  domoic  acid 
poisoning,  public  health  monitoring  data  and  some  pub- 
lished studies  have  shown  that  domoic  acid  can  be  found 
in  various  other  North  American  coastal  waters.  Domoic 
acid  is  of  particular  concern  to  the  Pacific  Coast  states. 
The  only  method  to  determine  if  domoic  acid  poisoning 
is  present  is  to  test  the  shellfish. 

In  September  1991,  an  epidemic  of  domoic  acid  poi- 
soning killed  hundreds  of  brown  pelicans  and  cormorants 
in  Monterey  Bay,  California.  No  human  illnesses  were  re- 
ported in  this  incident,  but  it  was  especially  notable  be- 
cause it  was  the  first  documentation  of  domoic  acid 
poisoning  occurring  outside  of  Atlantic  Canada  and  the 
first  documentation  of  domoic  acid  being  found  in  herbiv- 
orous finfish  (anchovies)  and  being  produced  by  the  phy- 
toplankton Pseudonitzschia  australis.  Three  species  of 
Pseudonitzschia  are  now  known  to  produce  domoic  acid. 

In  October  and  November  1991.  an  outbreak  of  do- 
moic acid  poisoning  occurred  in  Washington  State,  affect- 
ing about  two  dozen  people  who  had  consumed  razor 
clams.  Shellfish  testing  determined  that  razor  clams  were 
contaminated  at  several  locations  along  both  the  Oregon 
and  Washington  coasts,  although  mussels  were  almost 
entirely  free  of  the  toxin.  It  was  later  determined  that 
Dungeness  crabs  from  all  along  the  Pacific  Coast  also 
were  contaminated  with  domoic  acid. 

In  the  past  two  years,  considerable  sampling  and  other 
work  has  been  done  in  an  effort  to  define  the  biology  and 
ecology  of  the  phytoplanktons  of  concern,  the  extent  of 
domoic  acid  contamination  of  West  Coast  shellfish,  the 
ecologic  determinants  of  domoic  acid-producing  diatom 
blooms,  and  the  toxic  effects  of  domoic  acid,  among  other 
things.  Many  questions  remain,  but  it  is  now  clear  that  do- 
moic acid  may  be  found  in  a number  of  edible  marine 
species  all  along  the  Pacific  Coast  of  North  America,  as 
well  as  in  eastern  Canadian  Atlantic  waters  and  the  Gulf 
of  Mexico. 

Clinicians  should  be  alert  to  the  occurrence  of  this 
new  syndrome  and  notify  public  health  authorities  imme- 
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diately  about  the  occurrence  of  any  suspect  cases.  Of 
note,  there  is  no  antidote  and  treatment  is  supportive. 
Likewise,  public  health,  food  safety,  and  fishery  agencies 
need  to  continue  monitoring  programs  aimed  at  detecting 
contamination  of  fish  or  shellfish  before  the  fish  get  into 
the  channels  of  trade  or  are  harvested  by  sport  fishers. 

KENNETH  W.  KIZER,  MD.  MPH 

Davis,  California 
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Gastric  Adenocarcinoma  and 
Helicobacter  pylori  Infection 

Gastric  adenocarcinoma  is  the  second  most  common 
cause  of  cancer  death  in  the  world.  In  the  United  States, 
however,  where  socioeconomic  and  hygienic  factors  have 
improved  dramatically  over  the  past  half  century,  the  in- 
cidence of  gastric  cancer  has  plummeted.  From  being  the 
most  common  form  of  cancer  in  the  1930s,  gastric  cancer 
is  now  the  ninth  most  common  malignant  neoplasm,  af- 
fecting fewer  than  10  per  100,000  persons  per  year.  Stud- 
ies of  immigrant  populations  have  provided  clues  to  the 
events  leading  to  the  decline  in  the  gastric  cancer  inci- 
dence. Persons  who  move  from  high-risk  to  lower-risk  re- 
gions lessen  their  cancer  risk  only  moderately,  even  if 
they  immigrate  at  a young  age.  Second-generation  immi- 
grants, however,  adopt  a gastric  cancer  risk  much  closer 
to  that  of  their  new  country.  It  has  thus  been  inferred  that 
an  environmental  factor  is  important  in  causing  cancer 
and  that  this  factor  exerts  its  influence  in  childhood.  Fur- 
thermore, it  has  been  concluded  that  this  risk  factor  is 
somehow  related  to  socioeconomic  conditions. 

Recent  data  suggest  that  infection  with  a bacterium, 
Helicobacter  pylori  is  a critical  environmental  factor  in 
gastric  carcinogenesis.  Helicobacter  pylori  is  a gram-neg- 
ative rod  that  causes  both  gastritis  and  peptic  ulcer  dis- 
ease. The  organism,  which  had  remained  uncharacterized 
until  the  early  1980s,  lives  in  a neutral  pH  niche  between 
the  mucous  layer  of  the  stomach  and  the  gastric  epithe- 
lium. There  it  produces  large  quantities  of  urease,  cleav- 
ing urea  into  ammonia  and  protecting  the  organism  from 
surrounding  acid  with  a base  cloud.  Helicobacter  pylori 
is  never  found  remote  from  gastric  epithelium  and  does 
not  invade  tissue.  It  is  extremely  common,  infecting  about 
40%  of  the  United  States  population.  Infection  rates  in- 
crease with  age  and  with  low  socioeconomic  status.  Once 
a person  is  infected,  the  organism  remains  in  the  stomach 
and  is  not  eliminated  without  complicated  antibiotic 
therapy. 

Long  before  the  “discovery”  of  H pylori , it  was  known 
that  the  stomach  undergoes  a sequence  of  histopathologic 


changes  before  cancer  occurs.  In  chronologic  progres- 
sion, these  “preneoplastic”  conditions  are  superficial  gas- 
tritis, atrophic  gastritis,  intestinal  metaplasia,  dysplasia, 
and  finally  cancer.  Because  H pylori  is  the  clear  causal 
agent  in  superficial  gastritis,  it  is  intuitive  to  suspect  it 
would  be  linked  to  cancer.  This  pathologic  association  has 
been  confirmed  in  numerous  studies,  including  ecologic 
studies,  case-control  studies  of  cancer  patients,  and  nested 
case-control  studies  within  large  cohort  populations.  The 
combination  of  studies  provides  convincing  evidence  that 
gastric  cancer  occurs  in  regions  of  high  H pylori  preva- 
lence, that  H pylori  is  more  common  in  cancer  patients 
than  in  controls,  and  that  H pylori  infection  precedes  the 
onset  of  cancer  by  many  years.  In  prospective  studies,  in- 
fection increases  the  risk  for  cancer  between  threefold 
and  sixfold.  From  this  it  has  been  calculated  that  40%  to 
60%  of  gastric  cancers  would  not  occur  if  H pylori  did  not 
exist.  Despite  these  powerful  data,  however,  it  must  be 
recognized  that  infection  with  H pylori  is  common  in  all 
populations  and  that  the  overwhelming  majority  of  infec- 
tions will  not  result  in  cancer.  Both  the  age  at  which  in- 
fection begins  (persons  infected  during  childhood  are  at 
worst  risk)  and  the  site  of  infection  within  the  stomach 
(corporal  involvement  is  probably  worse  than  antral  in- 
fection only)  may  determine  the  degree  of  risk.  Moreover, 
in  many  people,  infection  alone  may  not  be  sufficient  to 
cause  cancer  unless  combined  with  other  cofactors,  such 
as  dietary  nitrates  or  salt. 

About  30%  of  cancers  worldwide  are  now  thought  to 
be  attributable,  at  least  in  part,  to  infectious  agents  such  as 
schistosomes,  Clonorchis  sinensis , papillomavirus,  hep- 
atitis viruses,  or  Epstein-Barr  virus.  Helicobacter  pylori 
is  the  first  bacterium  among  these  infectious  pathogens  to 
be  associated  with  carcinoma.  Although  there  are  plausi- 
ble mechanisms  for  H pylori- related  carcinogenesis,  final 
confirmation  of  a causal  association  awaits  trials  showing 
that  curative  antibiotics  against  H pylori  prevent  the  de- 
velopment of  cancer.  Until  then,  the  routine  treatment  of 
asymptomatic  carriers  to  prevent  cancer  cannot  be  recom- 
mended. 

JULIE  PARSONNET,  MD 
Stanford,  California 
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Domestic  Violence 

Domestic  violence,  spousal  abuse,  and  battering  are 
terms  that  refer  to  controlling  behaviors  between  people 
in  past  or  present  intimate  relationships.  Children  also 
often  suffer  physical  and  emotional  trauma  through  do- 
mestic violence.  Research  has  focused  on  the  violence 
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peipetrated  by  men  against  women.  Violence  also  occurs 
against  men  by  women,  among  gay  and  lesbian  couples, 
and  to  disabled  or  elderly  persons,  but  the  research  in 
these  areas  is  limited. 

Violence  against  women  by  men  is  generally  repeti- 
tive, cuts  across  all  socioeconomic  and  ethnic  lines,  often 
escalates,  and  can  be  fatal.  Research  has  shown  that  more 
than  twice  as  many  women  are  shot  and  killed  by  their 
partners  than  are  murdered  by  strangers  using  guns, 
knives,  or  any  other  means.  In  fact,  the  risk  of  homicide 
in  the  home  where  a person  has  been  previously  hurt  or 
hit  in  a family  fight  is  20  times  greater  if  a gun  is  in  the 
home  than  if  it  is  not.  Besides  fatal  and  nonfatal  trauma, 
violence  against  women  increases  health  care  use  and 
cost  and  decreases  the  ability  to  follow  treatment  regi- 
mens. A law  mandating  the  reporting  of  domestic  vio- 
lence has  been  passed  in  California,  and  similar  laws  are 
being  considered  in  other  states.  All  health  professionals 
are  in  a key  position  to  help  battered  women  because  the 
health  care  system  serves  as  the  point  of  entry  for  many 
of  them,  providing  access  to  much-needed  health,  mental 
health,  and  related  services. 

The  scope  of  the  problem  is  substantial.  Each  year 
about  1.8  million  women  in  the  United  States  are  beaten 
by  current  or  former  partners.  Studies  have  shown  that 
each  year  14%  to  25%  of  women  using  primary  care  clin- 
ics have  been  physically  assaulted  by  their  partners.  The 
estimated  prevalence  of  battering  during  pregnancy  is  be- 
tween 7%  and  17%.  Among  women  presenting  at  an 
emergency  department  for  injuries,  about  20%  have  in- 
juries related  to  domestic  violence. 

To  detect  domestic  violence,  awareness  of  its  many 
presentations  is  helpful.  Physical  injury  patterns  associ- 
ated with  domestic  violence  generally  involve  contusions 
or  minor  lacerations  to  face,  head,  neck,  chest,  breast,  ab- 
domen, and  perineum,  although  they  may  involve  the 
extremities.  Besides  physical  injuries,  an  increased  prev- 
alence of  gastrointestinal  disorders,  pregnancy  compli- 
cations, sleep  disorders,  and  chronic  pain  disorders  is 
associated  with  domestic  violence.  The  psychological 
symptoms  associated  with  battering  include  fear,  dimin- 
ished self-esteem,  symptoms  of  depression,  suicide  at- 
tempts, and  a tendency  to  use  and  abuse  alcohol  and 
illegal  drugs. 

Despite  the  severe  health  implications  of  domestic  vi- 
olence, most  physicians  rarely  ask  about  it.  A lack  of  for- 
mal training,  time  constraints,  and  social  biases  such  as 
gender  stereotypes  and  the  blaming  of  women  all  con- 
tribute to  the  barriers  that  prevent  many  clinicians  from 
asking  about  domestic  violence  and  making  appropriate 
interventions. 

Professional  agencies  have  recently  issued  recommen- 
dations and  guidelines  to  help  health  care  professionals 
identify  and  treat  battered  women.  These  recommenda- 
tions include  asking  about  domestic  violence  as  part  of  a 
general  health  screen  with  simple,  direct  questions  in  a 
nonjudgmental  way  and  in  a confidential  setting.  If  do- 
mestic violence  has  occurred,  the  following  recommenda- 
tions apply: 


• Listen  to  the  patients’  concerns  about  the  abuse  and 
review  the  dangerous  health  consequences  with  compas- 
sion and  empathy; 

• In  addition  to  addressing  the  symptom(s)  that  pre- 
cipitated the  health  care  visit,  assess  psychological  and 
physical  health,  such  as  alcohol  abuse,  and  suicidal  or 
homicidal  tendencies; 

• Ask  about  a battered  woman's  safety  and  the  safety 
of  any  children  in  the  home;  make  appropriate  referrals 
such  as  providing  written  information  (including  phone 
numbers)  on  legal  options,  local  counseling,  crisis  inter- 
vention services,  shelters,  and  community  resources; 

• Create  follow-up  plans;  and 

• Specifically  document  symptoms,  how  injuries  oc- 
curred, and  the  treatment  plan,  including  steps  taken  to 
prevent  further  abuse. 

MICHAEL  A.  RODRIGUEZ.  MD.  MPH 

San  Francisco,  California 
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Responding  to  California's 
Tuberculosis  Epidemic 

More  cases  of  tuberculosis  are  reported  from  Califor- 
nia than  from  any  other  state.  The  5,382  cases  reported  in 
1992  represent  a 54%  increase  since  1985.  California's 
case  rate  of  17.2  per  100,000  exceeds  the  United  States’ 
case  rate  of  10.5  per  100,000.  and  is  rising  more  sharply. 
Four  California  cities— San  Francisco,  Oakland,  Santa 
Ana,  and  Los  Angeles— are  among  the  ten  with  the  high- 
est case  rates  of  tuberculosis  in  the  nation.  California's 
Asians  and  Pacific  Islanders,  African  Americans,  and 
Latinos  face  tuberculosis  rates  that  are,  respectively,  1 1 , 
7,  and  5 times  higher  than  those  in  non-Latino  whites.  Of 
California’s  tuberculosis  cases,  61%  occur  in  persons 
born  outside  the  United  States.  Because  children  younger 
than  5 years  with  tuberculosis  have  recently  acquired  their 
infections,  the  37%  rise  in  the  case  rate  in  this  age  group 
indicates  ongoing  transmission.  The  case  rate  in  persons 
aged  25  to  44  years  rose  39%,  fueled  at  least  in  part  by  the 
related  human  immunodeficiency  virus  (HIV)  epidemic. 

To  address  the  resurgence  of  tuberculosis,  a broad- 
based  public-private  partnership  developed  and  is  imple- 
menting the  Strategic  Plan  for  Tuberculosis  Elimination 
and  Control  in  California,  (published  by  the  California 
Department  of  Health  Services,  Tuberculosis  Control 
Branch,  1994). 

Health  care  professionals  are  required  to  report  a case 
or  suspected  case  of  tuberculosis  to  the  local  health  de- 
partment within  seven  days  (title  17,  California  Code  of 
Regulations,  §2500  and  §2505).  Delays  in  identifying  and 
reporting  drug-resistant  tuberculosis  may  have  con- 
tributed to  the  prolonged  infectiousness  of  an  Orange 
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County  high  school  student  that  led  to  at  least  ten  sec- 
ondary cases  and  scores  of  infections  among  classmates. 
The  law  now'  requires  health  care  professionals’  reports  to 
include  an  individual  treatment  plan  consisting  of  the 
name  of  the  physician  who  has  specifically  agreed  to  pro- 
vide medical  care  and  other  pertinent  clinical  or  labora- 
tory information  required  by  the  local  health  officer,  such 
as  drug  susceptibility  results  (California  Health  and 
Safety  Code,  §3282).  All  persons  from  whom  Mycobac- 
terium tuberculosis  is  isolated  should  have  drug  suscepti- 
bility tests  done  on  their  first  isolate,  with  results  reported 
promptly  to  the  local  health  department. 

Physicians  need  to  ensure  that  all  patients  with  tuber- 
culosis receive  early  and  appropriate  treatment  and  that  it 
is  completed.  An  estimated  590  patients  (11%)  with 
newly  diagnosed  tuberculosis  in  California  in  1992  failed 
to  complete  appropriate  therapy.  These  patients  risk  con- 
tinued illness,  contagion,  and  developing  drug  resistance. 
Health  care  professionals  have  a key  role  to  play  in  keep- 
ing the  frequency  of  multidrug-resistant  tuberculosis  (de- 
fined here  as  resistant  to  at  least  isoniazid  and  rifampin) 
at  its  presently  estimated  level  in  California  of  about  1%. 

The  initial  treatment  of  tuberculosis  should  include 
four  drugs — isoniazid.  rifampin,  pyrazinamide,  and  eth- 
ambutol  hydrochloride  or  streptomycin— until  drug  sus- 
ceptibility results  are  available,  unless  there  is  little 
possibility  of  drug  resistance  (for  example,  the  commu- 
nity prevalence  of  isoniazid  resistance  is  less  than  4%). 
(In  California,  the  estimated  frequency  of  isoniazid  resis- 
tance among  newly  diagnosed  cases  of  tuberculosis  is 
1 1%.)  When  drug  susceptibility  results  are  available,  the 
regimen  should  be  altered  as  appropriate. 

Directly  observed  therapy,  where  a responsible  person 
observes  while  the  patient  ingests  antituberculosis  medi- 
cine, should  be  considered  for  all  patients.  Local  health 
departments  can  assist  in  arranging  daily  or  intermittent 
directly  observed  therapy,  including  providing  such  ther- 
apy in  the  field  by  culturally  and  linguistically  competent 
outreach  workers,  and  in  referrals  for  needed  services 
such  as  housing  or  drug  treatment.  Prescribing  a com- 
bined preparation  (Rifamate  or  Rifater,  Marion  Merrell 
Dow.  Inc,  Kansas  City.  Missouri)  may  help  improve  pa- 
tient adherence  and  prevent  resistance  from  developing. 

To  allow  health  departments  to  monitor  the  continuity 
of  medical  supervision,  the  law  now  requires  that  physi- 
cians keep  written  documentation  of  each  patient's  adher- 
ence to  the  individual  treatment  plan,  and  to  report  to  the 
local  health  department  any  time  a patient  stops  treatment 
(California  Health  and  Safety  Code,  §3282).  Before  a pa- 
tient with  known  or  suspected  tuberculosis  is  discharged 
from  a hospital,  the  law  now  requires  that  the  local  health 
officer  receive  and  approve  the  individual  treatment  plan 
(California  Health  and  Safety  Code,  §3281).  It  also  re- 
quires notification  before  a tuberculosis  patient  is  released 
from  any  penal  institution  (California  Health  and  Safety 
Code,  §3281 ).  Prompt  identification,  treatment,  and  iso- 
lation of  patients  with  known  or  suspected  tuberculosis 
remain  urgent  tasks  for  institutional  infection  control. 

The  law  now  also  requires  health  care  professionals  to 


examine,  or  refer  to  a local  health  officer  for  examination, 
all  household  contacts  of  patients  with  tuberculosis  (Cali- 
fornia Health  and  Safety  Code,  §3283).  Because  most 
children  with  tuberculosis  acquired  it  from  an  infectious 
adult,  prompt  and  thorough  contact  investigation  of  adult 
cases  is  essential.  The  rapid  progression  of  tuberculosis  in 
HIV-infected  persons  also  necessitates  increasing  the 
tempo  and  completeness  of  contact  investigations. 

Information  for  health  care  professionals  and  multi- 
lingual patients  is  available  from  local  health  de- 
partments, local  American  Lung  Association  affiliates 
( 1-800-LUNG-USA),  or  from  the  Tuberculosis  Control 
Branch,  California  Department  of  Health  Services,  2151 
Berkeley  Way,  Room  715,  Berkeley,  CA  94704.  Other 
states  are  also  updating  their  tuberculosis  control  laws  us- 
ing the  1993  Centers  for  Disease  Control  and  Prevention 
survey  and  recommendations. 

SARAH  ROYCE,  MD,  MPH 
RICHARD  J.  JACKSON.  MD.  MPH 
Berkeley.  California 
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Injuries  to  Working  Children 

In  the  past  decade  injuries  associated  with  child  labor 
have  reemerged  as  a public  health  problem.  Once  associ- 
ated with  poor  working  conditions  in  coal  mines  and 
southern  textile  mills,  these  injuries  today  reflect  the  in- 
creasing employment  of  children  in  service  industries, 
agriculture,  and  construction.  Child  labor  in  the  United 
States  is  defined  by  the  Fair  Labor  Standards  Act  as  the 
paid  employment  of  persons  younger  than  1 8 years.  The 
act  prohibits  children  younger  than  18  from  17  categories 
of  work,  including  operating  hazardous  machinery,  oper- 
ating a motor  vehicle  in  the  course  of  work,  operating 
construction  equipment,  and  exposure  to  radioactive  or 
toxic  substances.  In  agriculture,  however,  workers  16 
years  of  age  and  older  are  exempted  from  child  labor 
laws.  The  number  of  children  and  adolescents  in  the 
United  States  who  are  legally  employed  exceeds  4 mil- 
lion, and  1 million  children  aged  14  and  15  work  full-  or 
part-time.  The  number  of  illegally  employed  children  is 
unknown,  but  the  US  General  Accounting  Office  found 
that  the  number  of  citations  for  illegal  child  employment 
has  increased  since  the  late  1980s.  Injuries  occurring  dur- 
ing work  done  in  violation  of  child  labor  laws  are  not  “re- 
portable,” as  the  Fair  Labor  Standards  Act  is  enforced  by 
state  labor  departments,  not  health  departments. 

Data  from  the  National  Electronic  Injury  Surveillance 
System  (NEISS)  show  that  16-  and  17-year-old  workers 
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have  the  second  highest  injury  rates,  exceeded  only  by 
18-  and  19-year-olds.  Investigations  by  the  US  Occupa- 
tional Safety  and  Health  Administration  (OSHA)  reveal 
that  each  year  about  100  children  younger  than  18  years 
are  fatally  injured  at  work  and  half  of  these  are  engaged 
in  work  activities  prohibited  by  the  Fair  Labor  Standards 
Act. 

Morbidity  data  for  work-related  injuries  are  not  avail- 
able on  a national  basis  by  age,  but  New  York  State  Work- 
ers’ Compensation  claims  for  1980  to  1987  showed  9,656 
work  injuries  in  adolescents,  and  43%  of  the  claims  were 
for  permanent  disability.  Injury  rates  were  lower  in  chil- 
dren than  in  adult  workers,  but  the  part-time  nature  of 
child  and  adolescent  work  makes  comparison  of  rates  dif- 
ficult. Child  workers  may  be  less  likely  than  adults  to  be 
covered  by  the  Workers’  Compensation  system  or  to  use 
the  system  to  file  a claim  after  an  injury. 

Children  with  work-related  injuries  present  to  physi- 
cians and  to  emergency  departments  in  a manner  similar 
to  children  in  nonwork-related  injuries.  Although  work 
injuries  in  children  are  not  required  to  be  reported  by 
health  care  personnel,  health  care  professionals  can  vol- 
untarily report  suspected  violations  of  child  labor  laws  to 
the  Wage  and  Hour  Division  of  their  state  department  of 
labor.  For  example,  a 16-  or  17-year-old  might  be  treated 
for  injuries  sustained  in  a motor  vehicle  crash  while  at- 
tempting to  deliver  pizza.  The  Fair  Labor  Standards  Act 
prohibits  such  employment  before  age  18,  regardless  of 
the  age  at  which  a state  issues  a driver’s  license.  These  in- 
juries and  the  name  of  the  employer  should  be  reported  to 
the  Wage  and  Hour  Division  for  investigation.  Except  in 
the  case  of  severe  injuries,  written  referrals  or  complaints 
are  more  likely  than  telephone  reports  to  result  in  investi- 
gations. 

Work-related  events  are  a substantial  contributor  to  in- 
jury morbidity  in  older  children  and  adolescents.  Better 
data  would  help  delineate  this  problem.  Coordination  be- 
tween Wage  and  Hour  inspectors,  who  enforce  child  labor 
laws,  and  OSHA  would  improve  enforcement.  Parents, 
teachers,  and  physicians  should  be  aware  of  the  hazards 
to  working  children. 

ANTHONY  J.  SURUDA.  MD.  MPH 
Salt  Lake  City,  Utah 
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Prevention  in  Managed  Care 

Although  managed  care  organizations  seem  to 
have  unique  advantages  for  providing  superior  prevention 
and  early  detection  services,  these  advantages  are  rarely 
realized.  This  is  difficult  to  understand  because  the  re- 
quired cost  investments  are  dwarfed  by  those  made  rou- 
tinely for  new  medical  technologies  and  procedures. 

A population-based  perspective  is  the  best  way  to  pro- 


vide prevention  and  early  detection  services.  That  is,  ser- 
vice delivery  should  be  designed  to  enhance  the  health  of 
all  of  an  organization’s  members.  This  may  require  struc- 
tural changes  in  the  organization,  cultural  and  practice 
changes  among  the  employees,  developing  user-friendly 
mechanisms  for  linking  various  databases,  a process  for 
ongoing  evaluation,  and  committing  resources  necessary 
to  start  the  process.  There  is  evidence  that  patient  cost- 
sharing reduces  the  use  of  necessary  preventive  services. 
To  the  extent  that  a managed  care  plan  reduces  or  elimi- 
nates cost  sharing  for  prevention,  it  can  encourage  the  ap- 
propriate use  of  these  services. 

For  example,  consistent  physician  advice  more  than 
doubles  the  proportion  of  smokers  who  quit.  Adding  a 
brief  nurse  intervention  after  physician  advice  nearly  dou- 
bles the  effect  of  physician  advice  alone  on  long-term  quit 
rates.  The  effectiveness  of  these  interventions  has  been 
demonstrated;  cost-effectiveness  data  show  these  prac- 
tices to  be  more  effective  in  saving  years  of  life  than  most 
common  medical  practices.  And  yet,  few  medical  care  or- 
ganizations integrate  them  into  practice. 

The  benefits  of  increasing  preventive  services  in  other 
areas  is  less  clear.  For  example,  optimal  breast  and  cervi- 
cal cancer  screening  frequencies  have  been  hotly  debated. 
Guidelines  have  been  developed  and  educational  pro- 
grams mounted  to  encourage  screening  at  the  appropriate 
times.  But  studies  show  that  most  cancers  occur  among 
persons  who  rarely,  if  ever,  are  screened;  increasing  the 
recommended  screening  frequency  will  not  help  such 
people,  although  it  will  dramatically  increase  costs.  The 
cost  of  saving  a year  of  life  with  cervical  cancer  screen- 
ing at  three-year  intervals  has  been  estimated  at  $120,000 
and  for  screening  at  one-year  intervals  at  well  over  $1 
million.  The  cost-effectiveness  of  prevention  depends  on 
choosing  the  appropriate  target  population  for  the  preven- 
tive service  being  offered. 

Managed  care  organizations  have  the  population  base 
and  the  opportunity  to  link  outpatient,  inpatient,  labora- 
tory, and  radiographic  databases  along  with  questionnaire 
data  to  develop  low-cost  automated  systems  that  focus  re- 
sources where  they  are  most  needed.  For  behavioral  inter- 
ventions such  as  smoking,  models  exist  that  add  little,  if 
any,  time  to  an  outpatient  visit.  But  they  require  a struc- 
ture for  identifying  the  risk  status,  motivating  and  sup- 
porting intervention,  and  tracking  progress  (interest  in 
and  attempts  at  quitting).  For  screening  studies,  systems 
almost  always  exist  for  identifying  persons  in  the  base 
population  who  have  not  received  a service  for  a specified 
interval  beyond  the  optimal  (often  called  a “safety  net”). 
A systematic,  automated  outreach  program  can  be  used  to 
encourage  these  persons  to  come  in  for  the  service.  Be- 
cause the  safety-net  interval  is  longer  than  the  optimal  in- 
terval, the  costs  of  outreach  are  low  and  are  limited  to 
those  persons  at  highest  risk  (such  as  those  who  rarely  re- 
ceive screening). 

Finally,  while  preventive  services  delivered  in  the 
clinic  are  important,  the  major  determinants  of  health  and 
illness  are  lifestyle  behaviors  that  can  be  addressed  by 
community-based  health  promotion.  Such  community- 
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based  approaches  can  enhance  the  effect  of  clinical  pre- 
ventive services. 

THOMAS  M.  VOGT.  MD 
Portland.  Oregon 

NEAL  D.  KOHATSU.  MD.  MPH 
GEORGE  W.  RUTHERFORD.  MD 
Sacramento.  California 

REFERENCES 

Hollis  JF,  Lichtenstein  E.  Vogt  TM.  Stevens  VJ.  Biglan  A:  Nurse-assisted 
counseling  for  smokers  in  primary  care.  Ann  Intern  Med  1993:  1 18:521-525 

Krumholz  HM.  Cohen  Bl.  Tserat  J.  Pasternak  RC.  Weinstein  MC:  Cost-effec- 
tiveness of  a smoking  cessation  program  after  myocardial  infarction.  J Am  Coll 
Cardiol  1993:22:1697-1702 

Morrison  AS:  Screenin':  for  cancer  of  the  breast.  Epidemiol  Rev  1993:  15:244- 
255 

Russell  LB:  The  role  of  prevention  in  health  reform.  N Engl  J Med  1993;  329: 
352-354 

Routine  Smoking  Cessation 
Intervention  in  Health 
Care  Systems 

Tobacco-relxted  illness  and  death  is  the  largest  pub- 
lic health  epidemic  of  our  times  and.  as  such,  warrants  the 
application  of  population-based  methods  that  have  been 
the  hallmark  of  successful  public  health  programs. 
Whereas  taxation,  regulation,  media  reports,  and  other 
community  approaches  have  been  used  to  address  this  is- 
sue. smoking  cessation  interventions  in  health  care  sys- 
tems, such  as  hospitals  and  outpatient  clinics,  should 
become  an  important  component  of  the  struggle  against 
tobacco-induced  disease.  Medical  system  interventions 
have  the  potential  to  reach  most  smokers  at  a "teachable 
moment,"  without  waiting  for  smokers  to  volunteer  for 
more  intensive  group  cessation  intervention.  (An  esti- 
mated 70%  of  smokers  visit  a physician's  office  annually, 
and  perhaps  25%  or  more  receive  inpatient  services.) 

Many  research  studies  support  the  value  of  brief  clini- 
cal interventions  for  tobacco  use.  These  interventions  in- 
clude routine  assessment  of  tobacco  use  in  all  patients, 
strong  advice  to  quit,  brief  cessation  counseling— includ- 
ing setting  a quit  date  and  prescribing  pharmacologic  aids 
as  appropriate,  state-of-the-art  self-help  materials,  and 
follow-up  support.  These  approaches  produce  long-term 
cessation  in  both  outpatient  and  inpatient  settings.  Recent 
community-based  data  suggest,  however,  that  smoking 
interventions  that  rely  solely  on  physician  initiatives  are 
not  systematically  applied  or  sustainable  in  the  real 
world  of  community  practice.  In  fact,  fewer  than  50%  of 
patients  report  they  have  ever  been  advised  by  their  physi- 
cians to  quit  or  cut  down.  Physicians  often  judge  counsel- 
ing interventions  as  important  but  relatively  ineffective 
and  outside  their  training.  Smoking  assessment  and 
lifestyle  counseling  have  not  commonly  been  a part  of 
medical  education  and  practice;  physicians  striving  to  in- 
corporate these  practices  face  skill  and  habit  barriers  in 
addition  to  the  obstacles  posed  by  a work  setting  with 
time  and  resource  limitations. 

Incorporating  systems  for  assessment,  intervention, 
and  follow-up  into  routine  practice  is  a more  effective 
method  for  improving  smoking  cessation  success  than 
simply  relying  on  individual  physicians  and  their  willing- 


ness or  ability  to  change  practice  patterns.  Further,  the 
most  effective  intervention  systems  are  those  that  offer  a 
range  of  options  for  quitting  and  involve  physicians  and 
nonphysicians  alike.  Smoking  interventions  provided  by 
teams  that  include  physicians  and  nonphysician  clinical 
staff  have  recently  been  shown  to  be  practical  and  accept- 
able in  outpatient  and  inpatient  settings.  The  use  of 
nurses,  health  educators,  respiratory  therapists,  and  other 
available  clinical  staff  to  provide  most  intervention  and 
follow-up  elements  minimizes  the  demands  on  physi- 
cians, spreads  responsibility  for  the  intervention  across 
clinical  staff,  and  increases  the  likelihood  that  the  inter- 
vention will  continue  to  be  provided.  Another  method  to 
encourage  and  sustain  systematic  smoking  intervention  in 
a medical  setting  is  to  identify  it  as  a quality  indicator. 

According  to  recent  estimates,  more  than  3 million 
smokers  a year  would  quit  if  physicians  could  help  only 
10%  of  their  smoking  patients  to  quit.  Because  the  to- 
bacco industry  successfully  recruits  about  a million  new 
smokers  per  year,  the  integration  of  systematic,  low-inten- 
sity interventions  throughout  the  medical  care  system 
could  contribute  substantially  to  achieving  the  nation's 
Healthy  People  2000  smoking  objectives. 

EVELYN  P WHITLOCK.  MD.  MPH 
Portland.  Oregon 
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Vibrio  vulnificus  Hazard  in 
Patients  With  Liver  Disease 

Vibrio  cholerae  has  been  long  recognized  as  a human 
pathogen,  but  only  in  recent  years  has  the  pathogenicity 
of  other  Vibrionaceae  been  recognized.  Eleven  species  of 
Vibrio  are  now  known  to  be  capable  of  causing  serious 
human  illness.  Among  these.  Vibrio  vulnificus  is  the  most 
important  in  the  United  States. 

Vibrio  vulnificus  is  a naturally  occurring  marine  bac- 
terium found  most  often  in  warm  ocean  waters,  such  as 
the  Gulf  of  Mexico.  Humans  may  be  exposed  to  the  bac- 
teria by  swimming  or  wading  in  seawater  or  by  eating  raw 
seafood.  Eating  raw  oysters  is  now  recognized  as  the 
primary  mode  of  acquiring  V vulnificus  infection  in  the 
United  States.  Indeed,  V vulnificus  has  emerged  as  the 
leading  cause  of  death  from  food-borne  illness  in  some 
areas  of  the  country. 

In  the  12-year  period  1981  through  1992.  72  cases  of 
V vulnificus  infection  from  eating  raw  oysters  were  re- 
ported in  Florida;  half  of  these  persons  died.  These  36 
deaths  accounted  for  80%  of  all  food-borne  deaths  in 
Florida  during  this  period.  (Of  note,  eight  of  the  nine 
other  food-borne  illness  fatalities  in  Florida  during  these 
12  years  were  due  to  infection  with  other  Vibrio  species.) 
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The  case-fatality  rate  (63%)  among  patients  with  liver 
disease  was  nearly  three  times  higher  than  for  persons 
with  normal  livers.  During  1991  and  1992,  eight  of  nine 
persons  dying  of  V vulnificus  infection  after  eating  raw 
oysters  in  Florida  had  liver  disease. 

In  California,  where  Vibrio  infections  were  made  a re- 
portable condition  in  1988.  a similar  relationship  between 
V vulnificus  infection,  raw  oysters,  and  liver  disease  has 
been  noted.  From  January  1983  through  July  1993.  24 
cases  of  V vulnificus  infection  were  reported  to  the  Cali- 
fornia Department  of  Health  Services;  1 8 of  these  persons 
(75%)  died— almost  all  of  primary  septicemia.  In  15  of 
the  24  patients  (63%)  there  was  a definite  history  of  eat- 
ing raw  oysters  before  the  onset  of  illness.  In  all  cases 
where  the  source  of  the  oysters  could  be  determined,  they 
were  from  the  Gulf  Coast.  Of  the  24  infected  persons.  19 
(80%)  had  an  underlying  chronic  illness;  in  16  of  them 
(85%)  the  condition  was  alcoholic  cirrhosis  or  other  liver 
disease. 

The  risk  of  infection  after  ingesting  raw  oysters  har- 
boring V vulnificus  in  persons  having  underlying  liver  dis- 
ease is  30  times  greater  than  in  normally  healthy  persons, 
and  the  risk  of  death  is  more  than  200  times  greater.  Even 
with  the  advanced  medical  treatment,  persons  having  liver 
disease  have  a 50%  to  60%  case-fatality  rate  in  the  event 
of  V vulnificus  septicemia. 

Because  V vulnificus  is  a naturally  occurring  bacte- 
rium whose  presence  is  not  due  to  sewage  or  other  con- 
tamination, there  are  no  sanitation  or  other  public  health 
controls  that  can  limit  the  harvesting  of  oysters  to  only 
areas  free  of  the  pathogen.  For  this  reason.  California  en- 
acted regulations  in  1990  requiring  restaurants  and  other 
establishments  that  serve  or  sell  Gulf  Coast  oysters  to 
warn  prospective  purchasers  about  possible  ill  effects. 


(The  regulations  also  specify  requirements  for  tagging,  la- 
beling, and  records  retention  to  facilitate  prompt  identifi- 
cation of  the  source  in  the  event  of  illness.)  More  recently 
both  Florida  and  Louisiana  have  enacted  similar  regula- 
tions, and  some  other  states  are  considering  taking  action 
as  well. 

Although  a growing  number  of  areas  require  a public 
warning  about  the  potential  of  raw  oysters  to  cause  seri- 
ous illness  in  immunocompromised  persons,  clinicians 
must  advise  their  patients  with  liver  disease  of  the  poten- 
tial for  illness  and  death  from  V vulnificus  infection  sec- 
ondary to  eating  raw  oysters,  even  though  the  oysters 
have  been  legally  harvested  and  properly  handled.  Indeed, 
persons  with  liver  disease  should  be  strongly  advised  not 
to  eat  any  seafood  that  has  not  been  thoroughly  cooked. 
Likewise,  persons  having  liver  disease  or  who  are  im- 
munocompromised from  other  causes  should  be  advised 
that  serious  and  possibly  fatal  V vulnificus  soft  tissue  in- 
fection may  result  from  marine  trauma  or  when  open 
wounds  are  exposed  to  seawater.  Marine-acquired  wounds 
in  immunocompromised  persons  must  be  closely  ob- 
served, and  even  minor  wounds  may  warrant  antibiotic 
treatment  with  oral  tetracycline,  the  combination  product 
trimethoprim  and  sulfamethoxazole,  or  a quinolone. 

KENNETH  W.  KI7ER.  MD.  MPH 
Davis,  California 
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Alerts,  Notices,  and  Case  Reports 


Pulmonary  Alveolar 
Lipoproteinosis 

Remission  After  Antibiotic  Treatment 

LCDR  BARTON  C.  GUMPERT,  MC,  USN 
CDR  MICHAEL  R.  NOWACKI,  MC,  USN 
CAPT  DENNIS  E.  AMUNDSON,  MC,  USN 
San  Diego,  California 

Pulmonary  alveolar  lipoproteinosis  is  an  unusual 
cause  of  airspace  consolidation  that  frequently  requires 
invasive  procedures  for  treatment.1  There  are  two  types  of 
this  disorder:  an  idiopathic  primary  type,  and  a secondary 
type  that  occurs  in  response  to  various  conditions  includ- 
ing inhalant  dusts  and  mycobacterial  and  cytomegaloviral 
infections.2-'  We  report  a case  of  an  elderly  immunocom- 
petent patient  who  was  diagnosed  with  pulmonary  alveo- 
lar proteinosis  associated  with  anaerobic  lung  infection 
and  whose  response  to  antibiotic  therapy  and  subsequent 
relapse  suggest  a cause-and-effect  relationship. 

Report  of  a Case 

The  patient,  an  80-year-old  man  who  had  been  in  ex- 
cellent health,  was  referred  for  evaluation  because  of  a 
gradual  onset  of  exertional  dyspnea  and  nonproductive 
cough.  These  symptoms  presented  over  several  months 
and  were  accompanied  by  a 3.6-kg  (8-lb)  weight  loss, 
night  sweats,  and  increasing  fatigue.  A chest  radiograph 
(Figure  1)  and  computed  tomography  showed  patchy 
alveolar  infiltrates  in  the  right  upper,  right  middle,  and  left 
lower  lobes. 

The  patient's  medical  history  was  relevant  for  mildly 
symptomatic  benign  prostatic  hypertrophy  and  quiescent 
peptic  ulcer  disease.  He  had  an  incidental  splenectomy  in 
1 967  after  a cholecystectomy.  He  had  been  a moderate  to- 
bacco smoker  of  25  pack-years  but  had  stopped  in  1978. 
He  had  no  history  of  drug  abuse,  homosexual  contacts,  or 
previous  blood  product  transfusions.  He  had  no  history  of 
malignancy  or  exposure  to  silica  dusts. 

On  examination  the  patient  was  thin  and  afebrile  with 
obvious  muscle  wasting.  Examination  of  the  chest  was  re- 
markable for  fine  inspiratory  crackles  in  the  left  lung  base 
and  right  mid-lung  field.  There  was  no  hepatomegaly, 
adenopathy,  or  clubbing. 

A complete  blood  count  showed  a leukocyte  count  of 
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Figure  1.— The  initial  chest  radiograph  shows  patchy  infiltrates. 


9.4  X 10"  per  liter  (9,400  cells  per  mm')  and  a hemoglo- 
bin level  of  124  grams  per  liter  (12.4  grams  per  dl).  A 
Westergren  erythrocyte  sedimentation  rate  was  elevated  at 
89  mm  per  hour.  The  results  of  hepatic  and  renal  studies 
were  normal.  Skin  tests  including  a 5-tuberculin-unit 
purified  protein-derivative  and  1:100  coccidioidin  were 
negative,  and  serologic  tests  for  coccidioidomycosis,  his- 
toplasmosis, and  cryptococcosis  were  negative.  Human 
immunodeficiency  virus  testing  was  negative.  Gram’s  and 
acid-fast  stains  of  sputum  were  negative.  Multiple  sputum 
cultures  were  negative  for  mycobacteria  or  fungi.  Pul- 
monary function  tests,  including  the  measurement  of  car- 
bon monoxide  diffusing  capacity,  were  normal  when  the 
results  were  adjusted  for  age.  Arterial  blood  gas  measure- 
ments with  the  patient  breathing  room  air  showed  a pH  of 
7.40,  a Po2  of  68  mm  of  mercury,  and  a Pco,  of  38  mm  of 
mercury. 

Flexible  fiberoptic  bronchoscopy  disclosed  a normal 
tracheobronchial  tree.  A 100-ml  bronchoalveolar  lavage 
returned  copious  amounts  of  a tan,  viscous  fluid.  Trans- 
bronchial  lung  biopsies  from  the  anterior  segment  of  the 
right  upper  lobe  showed  all  alveolar  spaces  filled  by  a 
granular  periodic  acid-Schiff  (PAS)-positive,  diastase- 
resistant  material  with  occasional  foamy  macrophages 
(Figures  2 and  3).  A mucicarmine  stain  of  the  lung  speci- 
men was  negative,  and  there  was  mild  hyperplasia  of 
the  type  2 pneumocytes.  Special  stains  were  negative  for 
organisms.  The  pathologic  diagnosis  was  pulmonary  al- 
veolar proteinosis.  Bronchoalveolar  lavage  fluid  had  a 
luxuriant  growth  of  7-streptococcus  on  anaerobic  culture. 

A thorough  evaluation  showed  no  underlying  malig- 
nancy or  immunodeficiency.  A barium  swallow  study 
failed  to  show  evidence  of  a swallowing  dysfunction  or 
gastroesophageal  reflux.  A regimen  of  clindamycin,  300 
mg  orally  three  times  a day,  was  started.  He  achieved  re- 
markable relief  of  his  symptoms  after  two  weeks  of  ther- 
apy. His  radiographic  infiltrates  cleared  after  eight  weeks 
of  therapy,  and  he  stopped  losing  weight. 
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Figure  2. — Pulmonary  alveolar  lipoproteinosis  with  diastase  (mag- 
nification x 1 00)  shows  alveoli  distended  with  granular  diastase- 
resistant  material. 


Figure  3. — Pulmonary  alveolar  lipoproteinosis  (PAS)  with  diastase 
(magnification  x 400)  shows  alveoli  that  are  completely  dis- 
tended with  PAS-positive  material,  along  with  the  presence  of 
foamy  alveolar  macrophages. 

The  patient  returned  ten  months  later  with  a recur- 
rence of  chronic,  nonproductive  cough,  malaise,  and  dys- 
pnea. Chest  radiographs  again  showed  bilateral  patchy 
infiltrates  in  the  right  upper  and  left  lower  lobes.  The  ini- 
tial examination,  laboratory  tests,  and  sputum  evaluations 
were  unrevealing.  A bronchoscopy  again  showed  normal 
airways  and  returned  a viscous  tan  effluent  on  lavage. 
Special  stains  of  the  lavage  showed  it  to  be  PAS-positive, 
diastase-resistant,  and  metachromatic  with  toluidine  blue. 
A protected  specimen  brush  of  the  right  upper  lobe  ante- 
rior segment  grew  the  same  anaerobic  streptococcus.  A 
six-week  course  of  clindamycin  and  ciprofloxacin  re- 
sulted in  the  return  of  the  patient’s  constitutional  well- 
being and  clearing  of  the  pulmonary  infiltrates.  A regimen 
of  a daily  suppressive  dose  of  clindamycin  was  main- 
tained for  a year  without  evidence  of  recurrence. 

Discussion 

Prakash  and  associates  recently  summarized  their  ret- 
rospective experience  with  pulmonary  alveolar  lipopro- 
teinosis.1 Of  the  34  cases  they  reviewed,  5 were  thought 
to  represent  the  secondary  type,  and  these  cases  were  in 


patients  with  hematologic  malignant  disorders.  Clinically, 
all  patients  presented  with  cough  and  dyspnea,  and  the 
two  types  of  pulmonary  lipoproteinosis  could  not  be  dis- 
tinguished. Although  the  classic  chest  radiograph  in  this 
disorder  shows  hazy  perihilar  infiltrates,  18%  of  the 
Mayo  Clinic  cases  showed  asymmetric,  bilateral,  patchy 
peripheral  infiltrates.  Sputum  specimens  were  positive  in 
three  of  these  cases.  One  patient  had  Mycobacterium  in- 
tracellulare , one  grew  a Pseudomonas  species,  and  Pneu- 
mocystis carinii  was  found  in  the  third  case.  Most  of  their 
patients  were  successfully  treated  with  whole  lung  lavage, 
but  there  was  a 15%  recurrence  rate  during  the  following 
five-year  period. 

Our  patient  had  a clinical  presentation  and  lung  dis- 
ease consistent  with  the  diagnosis  of  pulmonary  alveolar 
lipoproteinosis  that  was  associated  with  culture  evidence 
of  an  anaerobic  lung  infection.  All  symptoms  and  signs  of 
this  disorder  responded  to  antibiotic  therapy.  We  were  un- 
able to  find  a predisposing  condition  or  malignant  lesion 
after  two  years  of  follow-up,  and  we  report  this  case  be- 
cause of  its  uniqueness.  It  is  possible  that  our  patient  has 
intermittent  pulmonary  aspiration,  but  he  has  been  with- 
out recurrence  while  on  long-term  antibiotic  therapy 
alone. 

Lung  infections  in  association  with  pulmonary  alveo- 
lar lipoproteinosis  have  been  noted  in  several  reviews; 
however,  most  of  these  infections  have  been  thought  to  be 
superinfections.4S  Mycobacterium  tuberculosis  has  been 
reported  to  cause  a similar  reaction,3,6  and  the  condition 
resolved  with  antituberculous  therapy.  More  recently, 
both  primary  and  secondary  pulmonary  alveolar  pro- 
teinosis have  been  described  in  patients  with  the  acquired 
immunodeficiency  syndrome,  most  commonly  in  associ- 
ation with  P carinii  infection. 

Conclusion 

Our  report  of  an  immunocompetent  elderly  man  in 
whom  a lung  reaction  resembling  pulmonary  alveolar 
lipoproteinosis  developed  to  an  anaerobic  lung  infection 
is  unique.  Twice  he  responded  to  conservative  antibiotic 
therapy.  Our  case  shows  that  the  lung  can  respond  in  a va- 
riety of  ways  to  several  inciting  events.  This  disorder  is 
one  type  of  idiosyncratic  reaction  that  may  be  caused  by 
a wide  variety  of  stimuli.  In  evaluating  a patient  with  pul- 
monary alveolar  proteinosis,  infectious  causes  should  be 
aggressively  investigated  and  treated.  Chronic  anaerobic 
lung  infections  should  be  added  to  the  list  of  causes  of 
alveolar  proteinosis. 
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Methomyl  is  a carbamate  insecticide  marketed  under  the 
trade  names  Lannate  and  Nudrin.l(pCIW|  Similar  to  organo- 
phosphate  pesticides,  methomyl  inhibits  acetylcholines- 
terase (AChE)  activity  in  the  peripheral  nervous  system 
and  disrupts  normal  nerve  synaptic  function.23  Differenti- 
ating carbamates  from  organophosphates  based  on  clinical 
presentation  is  often  difficult  because  of  the  similarity  of 
symptoms,4  yet  urgent  treatment  decisions  must  often  pre- 
cede analytical  or  historical  confirmation.  Atropine  is  the 
primary  drug  used  to  treat  symptomatic  cases  involving 
both  organophosphate  and  carbamate  insecticides.  The  use 
of  pralidoxime  chloride  is  recommended,  along  with  at- 
ropine, for  nicotinic  symptoms  of  organophosphate  poi- 
soning. but  the  recommendations  to  use  pralidoxime  in 
patients  with  similar  symptoms  caused  by  a carbamate  in- 
secticide are  much  less  clear. 

We  review  data  regarding  pralidoxime  chloride  and 
carbamate  poisonings  and  present  a case  of  an  accidental 
ingestion  of  an  unknown  pesticide  in  a middle-aged  man 
who  had  classic  muscarinic  and  nicotinic  symptoms  con- 
sistent with  an  organophosphate  insecticide  exposure. 
Treatment  with  intravenous  atropine  was  partially  suc- 
cessful, but  prominent  nicotinic  symptoms  suggested  the 
need  for  pralidoxime  chloride.  This  was  noticeably  effec- 
tive and  immediately  reversed  the  nicotinic  toxicity.  We 
hope  to  clarify  the  usefulness  and  safety  of  pralidoxime  in 
cases  of  carbamate  poisoning. 

Report  of  a Case 

The  patient,  a 52-year-old  man  weighing  an  estimated 
60  kg  (132  lb),  accidentally  ingested  “one  gulp”  of  a 
chemical  with  the  color  and  general  appearance  of  a cola 
drink  that  had  been  stored  in  a 2-liter  Pepsi  bottle.  After 
the  drink,  he  lay  down  for  nearly  half  an  hour  before 
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becoming  ill,  but  he  had  no  emesis.  On  presenting  to 
the  emergency  department  about  45  minutes  after  drink- 
ing the  liquid,  the  patient  was  stuporous  (Glasgow  Coma 
Scale  of  1 1 ) and  in  acute  respiratory  distress.  His  temper- 
ature was  37.1°C,  pulse  146  beats  per  minute  and  regular, 
blood  pressure  228/120  mm  of  mercury,  and  respirations 
44  per  minute.  His  skin  was  wet  and  smelled  of  camphor. 
No  solvent  or  pesticide-like  odor  was  noted.  His  pupils 
were  1 mm  in  diameter,  and  pink,  frothy  secretions  were 
present  in  the  oropharynx.  Auscultation  revealed  wet- 
sounding inspiratory  and  expiratory  rales  and  rhonchi 
plus  expiratory  wheezes.  His  heart  rhythm  was  regular 
and  rapid  with  no  murmur  or  gallop.  The  abdomen  was 
soft  with  active  bowel  sounds.  The  patient  was  noted  to  be 
incontinent  of  stool.  Coarse  muscle  fasciculations  were 
noted  in  his  extremities. 

The  patient  had  poured  the  suspected  liquid  over  ice 
before  drinking  it.  Poison  Control  Center  staff  examining 
the  specimen  for  color  and  odor  concluded  that  it  had  a 
distinctive  odor,  but  could  not  identify  it;  neither  could  a 
licensed  pest-control  adviser  who  regularly  uses  pesti- 
cides in  the  San  Joaquin  Valley  of  California.  On  the  ba- 
sis of  the  history  of  possible  herbicide  ingestion,  a “shake 
and  bake”  test  to  rule  out  paraquat  or  diquat  was  done  and 
proved  negative.  A positive  test  would  show  an  intense 
blue-green  color.5  From  the  clinical  presentation,  the  sub- 
stance was  thought  to  be  an  organophosphate  insecticide. 

Emergency  department  treatment  included  nasotra- 
cheal intubation,  which  produced  projectile,  pink,  frothy 
secretions  as  the  tube  entered  the  trachea,  and  mechanical 
ventilation.  Atropine  sulfate,  6 mg,  was  administered  in- 
travenously in  the  first  ten  minutes,  which  cleared  the 
lungs  and  dropped  the  heart  rate  from  146  to  111  beats 
per  minute.  Pralidoxime,  1 gram,  was  administered  intra- 
venously five  minutes  after  the  last  dose  of  atropine.  Fas- 
ciculations were  not  noted  to  stop  after  the  atropine  was 
given,  but  did  after  the  patient  received  pralidoxime,  only 
to  resume  30  minutes  later.  A second  dose  of  pralidoxime, 
1 gram  given  intravenously,  again  clearly  stopped  the  fas- 
ciculations. 

A regimen  of  atropine,  3 mg  per  hour,  and  prali- 
doxime, 500  mg  per  hour,  was  begun  as  continuous  infu- 
sions. Gastrointestinal  decontamination  was  carried  out 
using  a large-bore  orogastric  tube.  Aqueous  activated 
charcoal,  100  grams,  was  instilled  into  the  tube  followed 
by  gastric  lavage  until  clear,  followed  by  100  grams  of 
aqueous  activated  charcoal.  The  tube  was  then  removed. 

Laboratory  results  showed  an  initial — specimen  drawn 
immediately  before  the  first  dose  of  pralidoxime— eryth- 
rocyte cholinesterase  level  of  8 mmol  per  ml  per  minute 
(normal,  9 to  18)  and  a plasma  cholinesterase  level  of  3 
mmol  per  ml  per  minute  (normal,  7 to  19). 

After  the  administration  of  atropine  and  pralidoxime, 
rapid  and  pronounced  clinical  improvement  occurred. 
Within  an  hour  the  patient’s  lungs  were  clear  to  ausculta- 
tion and  he  nodded  yes  or  no  appropriately  to  questions. 
By  three  hours,  he  was  able  to  write  appropriate  answers 
to  questions.  The  patient  was  agitated,  however,  and 
required  physical  restraints  and  sedation  with  benzodi- 
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azepines.  The  atropine  infusion  was  discontinued  four 
hours  after  presentation  because  a clinical  end  point  of 
clear,  dry  lungs  had  been  reached.  No  more  was  adminis- 
tered. Pralidoxime  therapy  was  discontinued  after  28 
hours.  A total  of  18  mg  of  atropine  (6  mg  in  the  emer- 
gency department  and  3 mg  per  hour  for  4 hours)  and  16 
grams  of  pralidoxime  (2  grams  in  the  emergency  depart- 
ment and  0.5  mg  per  hour  for  28  hours)  was  given. 

The  endotracheal  tube  was  removed  after  44  hours, 
but  the  patient  still  had  a substantial  degree  of  agitation. 
Neither  hypoxemia  nor  hypoglycemia  was  present.  After 
48  hours  his  neurologic  status  improved  markedly.  He  re- 
mained in  the  hospital  for  nine  days  because  of  pneumo- 
nia caused  by  Haemophilus  influenzae. 

Methods 

An  aliquot  of  the  suspected  pesticide  was  sent  to  the 
California  Department  of  Food  and  Agriculture,  Fresno.* 
Using  acetone  as  the  solvent,  the  specimen  was  injected 
into  a Hewlett-Packard  5890  gas  chromatograph  con- 
nected to  a Hewlett-Packard  5970B  mass  spectrometer. 
The  resultant  spectra  from  the  mass  spectrometer  sug- 
gested methomyl.  A known  standard  of  methomyl  was 
injected  into  the  gas  chromatograph-mass  spectrometer 
using  the  same  indicators  to  make  a positive  identifica- 
tion. A separate  aliquot  of  the  suspected  pesticide  was  dis- 
solved in  methanol  and  subjected  to  quantitative  analysis 
using  high-pressure  liquid  chromatography,  which  con- 
firmed it  to  be  methomyl.  Because  of  the  desire  to  corrob- 
orate the  identity  of  the  pesticide  and  to  rule  out  any 
contaminant,  the  manufacturer  of  Lannate  (methomyl), 
DuPont  Agricultural  Products,  was  asked  to  analyze  the 
unknown  liquid.  The  company’s  chemists  noted  that  the 
specimen  provided  had  the  odor  and  appearance  of  Lan- 
nate L.  It  was  analyzed  by  liquid  chromatography  and 
mass  spectrometry.  After  dilution  in  distilled  water,  it  was 
injected  into  a packed  liquid  chromatography  column 
interfaced  to  a Finnigan  MAT  Model  900  mass  spectro- 
meter with  a continuous-flow  fast  atom  bombardment  in- 
terface. An  Iso  Model  CV4  UV  detector  was  connected 
in-line  between  the  liquid  chromatography  column  and 
mass  spectrometer  and  was  set  at  239-nm  wavelengths. 
The  specimen  was  found  to  contain  methomyl  in  the 
same  proportion  as  Lannate  L (25%).  There  was  no  evi- 
dence of  other  chemicals.  Cholinesterase  determinations 
were  done  using  the  ApH  (Michel)  method.6 

Discussion 

Methomyl  is  a highly  toxic  methyl  carbamate  pes- 
ticide of  restricted  use,  available  only  to  approved  and 
licensed  applicators  in  the  United  States. ‘•7  '°  In  our  expe- 
rience, this  unfortunately  does  not  limit  poisonings  solely 
to  occupational  settings. 

Methomyl  produces  classic  cholinergic  symptoms,3 
including  nausea,  vomiting,  sweating,  salivation,  lacrima- 
tion,  urination,  defecation,  miosis,  excitation,  ataxia,  mus- 

*John Bricarello,  California  Department  of  Food  and  Agriculture,  Fresno,  and 
Robert  W.  Reiser.  MS,  and  Arthur  J.  Fogiel.  DuPont  Agricultural  Products, 
Wilmington,  Delaware,  analyzed  the  ingested  toxin. 


cular  spasm  and  weakness,  difficult  or  labored  breathing, 
and  in  severe  cases,  seizures  and  death.810  Cases  of  meth- 
omyl poisoning  have  been  reported  in  many  settings: 
agriculture,  food  contamination,  deliberate  ingestions, 
and  accidental  and  occupational  intoxications.  All  stan- 
dard information  sources  examined  suggest  that  the  clini- 
cal approach  to  carbamate  intoxication  is  similar  to  that  to 
organophosphates,  except  with  regard  to  the  use  of  prali- 
doxime chloride,  which  is  generally  discouraged.  At- 
ropine is  always  the  primary  pharmacologic  intervention 
recommended  for  muscarinic  symptoms  from  either  car- 
bamates or  organophosphates. 

The  mechanistic  similarities  between  organophosphate 
and  carbamate  insecticides  are  that  both  produce  acetyl- 
cholinesterase inhibition.  The  manifestation  of  AChE  ex- 
cess is  one  of  a cholinergic  crisis.  The  difference  between 
organophosphates  and  carbamates  is  that  organophos- 
phates produce  a permanent  inhibition  of  the  AChE  en- 
zyme whereas  the  carbamate-AChE  bond  is  reversible, 
producing  a shorter  intoxication  and  ultimately  a less  omi- 
nous case  of  poisoning. 

The  use  of  pralidoxime  in  carbamate  intoxications  is 
often  not  recommended,  is  considered  unnecessary,  or  is 
specifically  contraindicated,  especially  with  the  use  of 
carbaryl  (Sevin).  Many  authors,  including  some  who  sug- 
gested its  contraindication,  agree  that  in  unknown  or 
mixed  cholinesterase-inhibitor  intoxications,  pralidoxime 
therapy  should  be  given.  In  part,  because  of  these  stan- 
dard recommendations,  pralidoxime  is  not  routinely  used 
in  carbamate  intoxications.  Besides  the  aforementioned 
favorable  experience,  however,  there  are  other  reports  of 
benefit  from  pralidoxime  use  in  patients  with  exposure  to 
carbamate.  A seriously  ill  patient  survived  after  40  hours 
of  treatment  with  both  atropine  and  pralidoxime.  Therapy 
was  based  on  the  presence  of  prominent  cholinergic 
symptoms.  Later  it  was  determined  that  he  had  had  expo- 
sure to  aldicarb  (Temik),  a carbamate  pesticide."  Another 
case  involved  a 16-month-old  infant  thought  to  have  eaten 
rat  poison.  She  was  treated  with  atropine  and  pralidoxime 
because  of  the  clinical  presentation.  She  was  extubated 
soon  after  receiving  250  mg  of  pralidoxime  for  nicotinic 
symptoms  and  recovered  uneventfully.12 

Pralidoxime  chloride  should  counteract  the  nicotinic 
effects— paralysis  of  respiratory  skeletal  muscles,  fascicu- 
lations— associated  with  carbamate  pesticide  toxicity." 

The  following  reasons  are  cited  for  hesitating  to  treat 
carbamate  exposures  with  pralidoxime: 

• Autoreversibility  of  the  carbamate  AChE-bond,413 

• The  short  duration  of  binding  between  the  carba- 
mate moiety  and  AChE, 

• Based  on  accepted  mechanisms  of  action,  there  is 
no  rationale  for  pralidoxime  to  be  effective,14  or 

• Pralidoxime  increases  the  toxicity  of  an  exposure  to 
carbamates.1518 

Consistency  and  rationale  fail  to  follow  logic  if  on  the 
one  hand  pralidoxime  is  dangerous  to  give  if  the  toxin  is 
known  to  be  a carbamate,  but  it  is  acceptable  to  adminis- 
ter if  the  pesticide  involved  is  unknown  or  if  it  is  a mixed 
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intoxication  with  organophosphates.  Studies  in  animals 
that  suggest  toxicity  associated  with  the  use  of  prali- 
doxime  in  carbamate  poisonings  have  been  criticized  on 
methodologic  grounds  and  for  the  small  number  of  ani- 
mals used.1’'  Further,  the  studies  were  done  using  different 
oximes  or  salt  forms  of  pralidoxime  not  found  in  this 
country.15'111 

The  adverse  effects  profile  of  pralidoxime  has  been  re- 
viewed and  noted  to  be  relatively  free  of  any  serious  side 
effects.211-21  At  doses  of  15  to  30  mg  per  kg  of  pralidoxime 
iodide,  no  important  changes  in  blood  pressure,  electro- 
cardiographic. or  respiratory  patterns  were  reported.22 
Others  have  noted  no  adverse  symptoms  of  pralidoxime 
iodide  at  15  to  30  mg  per  kg  in  adults,  but  at  doses  of  45 
mg  per  kg.  pronounced  hypertension  (diastolic  blood 
pressure  >110  mm  of  mercury)  and  electrocardiographic 
changes  (T  wave  amplitude  and  PR  interval  prolongation) 
developed.2-’  In  both  reports,  the  authors  used  the  iodine 
salt  form,  which  is  no  longer  used  and  was  associated 
with  a host  of  other  minor  effects  such  as  blurred  vision, 
dizziness,  diplopia,  headache,  and  a bitter  taste.22,23  The 
use  of  pralidoxime  chloride  has  not  been  associated  with 
reports  of  hypertension  or  electrocardiographic  changes. 
The  risk  of  introducing  a serious  adverse  reaction  from 
pralidoxime  chloride  appears  extremely  low. 

Carbamylation  of  the  AChE  enzyme  is  reported  to  be 
short-lived.3  Carbamates  are  reported  to  hydrolyze  spon- 
taneously from  the  cholinesterase  enzymatic  site  within 
48  hours.24  It  is  suggested  that  enzyme  activity  may  be  re- 
stored rapidly — often  within  minutes — as  a result  of  spon- 
taneous hydrolysis  of  the  carbamate-AChE  complex.  It 
was  reported  in  1977  that  AChE  levels  return  to  normal 
within  48  hours  and  that  the  analytical  method  used  may 
also  affect  the  in  vitro  regeneration.25  Although  it  is  not 
clear  if  oximes  can  decarbamylate  AChE  enzymes,  simi- 
lar to  that  which  occurs  with  organophosphates,  several 
possible  therapeutic  effects  by  oximes  have  been  cited17: 
a cholinesterase-stimulating  property,  parasympathetic  re- 
ceptor blocking  effect,  neuromuscular  blocking  action,  or 
a direct  effect  on  the  receptivity  of  nicotinic  receptors  in 
sympathetic  ganglia. 

If  the  spontaneous  return  to  normal  occurs  rapidly  (but 
not  until  48  hours)  and  if  the  use  of  pralidoxime  hastens 
recovery  in  the  first  24  to  48  hours,  logically  the  addition 
of  an  oxime  during  the  early  stages  of  treatment  would  be 
beneficial.  Pralidoxime  may  regenerate  AChE,  making  it 
crucial  to  draw  blood  specimens  for  erythrocyte  and 
plasma  cholinesterase  levels  before  pralidoxime  is  admin- 
istered. For  much  the  same  reason,  serial  AChE  levels  af- 
ter giving  pralidoxime  are  not  helpful. 

In  this  patient,  a rapid  reversal  of  muscle  fasciculation 
was  demonstrated  twice  after  the  administration  of  1 
gram  of  pralidoxime  per  dose  with  a continuous  infusion 
for  28  hours.  This  description  is  consistent  with  a drug  ef- 
fect and  not  spontaneous  reversal. 

Pralidoxime  chloride  is  not  expected  to  correct  mus- 


carinic toxicity  directly.  By  regenerating  AChE.  it  be- 
comes “atropine  sparing,”  thus  contributing  to  the  amelio- 
ration seen.  Although  it  is  widely  held  that  pralidoxime 
cannot  penetrate  the  central  nervous  system  or  correct 
central  nervous  system  toxicity  of  AChE  inhibitors,  a 
well-substantiated  human  case  with  both  clinical  findings 
and  electroencephalographic  recordings  suggests  other- 
wise.26 A 3 ^-year-old  child  poisoned  with  parathion  re- 
gained consciousness  and  had  a dramatic  correction  in  the 
electroencephalogram  within  two  minutes  after  receiving 
a 500-mg  dose  of  pralidoxime. 
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The  scope,  timing,  and  effects  of  the  health  care  re- 
forms that  many  informed  persons  advocate  cannot 
be  specified  in  detail  because  before  they  become  oper- 
ational they  must  still  be  negotiated  in  three  different 
arenas— Congress,  state  legislatures,  and  the  marketplace. 
Because  the  introduction  of  major  reforms  will  affect  the 
operations  of  the  extant  health  care  system,  additional  re- 
forms will  be  required,  the  nature  and  extent  of  which 
cannot  be  predicted  until  initial  reforms  have  been  imple- 
mented and  the  results  examined.  Because  of  this  series 
of  chain  reactions,  any  serious  effort  to  sketch  the  future 
of  health  care  reforms  and,  more  particularly,  to  focus  on 
how  they  are  likely  to  affect  physicians,  must  be  more 
speculative  than  definitive. 

Despite  these  inherent  difficulties,  some  clarifications 
can  be  made  by  identifying  four  major  areas  where  re- 
forms are  likely  to  be  introduced  in  the  near  or  mid-term: 

• Providing  the  entire  citizenry  with  health  insurance 
coverage, 

• Moderating  the  additional  dollars  flowing  into  the 
health  care  sector, 

• Changing  the  organization  and  delivery  of  health 
care  services,  and 

• Constraining  capital  investments. 

Other  targets  for  early  reform  can  be  identified,  but 
any  listing  would  overlap,  to  a greater  or  lesser  degree, 
these  areas.  The  more  important  challenge  is  to  explore 
how  the  reforms  within  these  areas  are  likely  to  affect  our 
present  health  care  system  and.  more  particularly,  how 
physicians  are  likely  to  practice  in  the  future. 

Universal  Coverage 

President  Clinton  has  emphasized  not  once  but  many 
times  since  his  September  1993  address  to  Congress  on 
health  care  reform  that  he  is  open  to  all  sorts  of  negotia- 
tions with  Congress  about  the  specifics  of  the  legislative 
program  that  they  will  develop  and  pass  as  long  as  univer- 
sal coverage  is  included.  When  one  recognizes  that  this 
country  spends  about  40%  more  per  capita  than  the  next- 
highest  spending  nations  for  health  care  and  that  the  other 


advanced  countries  have  provided  coverage  for  many 
years  to  their  entire  population,  the  time  is  long  overdue 
for  the  United  States  to  take  action  on  universal  coverage. 

Such  action  will  increase  the  demand  for  physician 
services  and  thereby  have  a favorable  effect  on  the  earn- 
ings of  the  medical  profession.  There  is  a second  reason 
to  view  universal  coverage  as  a boost  to  physicians:  they 
will  no  longer  have  to  explain  to  themselves,  the  public, 
and  the  uninsured  why  they  avoid  treating  indigent  pa- 
tients. 

The  President’s  proposal  for  universal  coverage  is 
linked  to  a specified  package  of  essential  services  that  is 
modeled  after  the  health  benefits  currently  provided  by 
Fortune  500  companies.  Although  this  is  a good  package 
of  benefits,  the  planned  coverage  will  be  less  extensive 
than  that  now  enjoyed  by  a minority  of  those  with  full 
coverage. 

One  of  the  striking  features  of  our  health  care  system 
has  been  the  proclivity  of  the  medical  profession  to  un- 
dertake any  and  all  diagnostic  and  therapeutic  procedures 
that  appear  to  hold  promise  for  their  patients  without  con- 
cern for  the  cost/benefit  of  successive  medical  interven- 
tions. In  the  new  era  of  severe  dollar  constraints,  the 
perpetuation  of  such  an  open-ended  patient  care  strategy 
will  not  be  sustainable.  Physicians  have  protested  re- 
peatedly about  the  growing  constraints  on  their  clinical 
freedom,  but  the  odds  favor  a still  more  contentious  envi- 
ronment if  universal  coverage  brings  with  it,  as  it  must,  a 
specification  of  the  services  that  the  system  will  and  will 
not  pay  for. 

A related  observation:  although  informal  rationing  has 
always  been  part  and  parcel  of  the  health  care  system  in 
the  United  States,  the  criteria  used  to  decide  who  will 
have  access  to  more  costly  procedures  such  as  a heart  or 
liver  transplant  have  usually  been  obscured.  But  well-to- 
do  patients  have  always  enjoyed  preferred  access.  In  the 
face  of  universal  coverage  with  accompanying  dollar  con- 
straints, the  American  people  will  be  under  increasing 
pressure  to  confront  the  implications  of  overt  rather  than 
sub  rosa  rationing.  Such  a challenge  will  require  the  ac- 
tive participation  of  physicians,  who  are  in  the  best  posi- 
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tion  to  assess  the  therapeutic  benefits  of  costly  and  risky 
procedures.  But  decisions  affecting  the  allocation  of 
scarce  medical  resources  in  a democracy  can  never  be  lelt 
solely  to  the  medical  profession. 

Moderating  the  Flow  of 
New  Dollars  Into  the  System 

The  urgency  for  slowing  dollar  expenditures  in- 
creases. The  United  States  cannot  much  longer  tolerate 
adding  new  funds  for  health  care  at  a rate  two  to  three 
times  as  fast  as  the  growth  of  its  gross  domestic  product. 
The  trillion-dollar  level  for  health  care  outlays  wdl  be 
breached  in  1994.  and  current  projections  point  to  a 2- 
tnllion  dollar  figure  by  2000  or  shortly  thereafter.  The 
dollar  flow'  into  the  health  care  sector  must  be  slowed.  We 
are.  however,  still  far  from  an  agreement  about  how  this 
objective  is  to  be  achieved.  President  Clinton  has  recom- 
mended that  Congress  cut  back  substantially  on  future 
appropriations  for  Medicare  and  also  increase  the  copay- 
ments of  the  more  affluent  elderly  for  Medicare  B pre- 
miums. Others  look  to  reducing  or  eliminating  federal 
subsidies  for  health  insurance,  which  total  over  $70  bil- 
lion a year,  to  help  constrain  consumer  demand.  Still  oth- 
ers advocate  an  intensified  reliance  on  competitive  forces 
by  building  up  strong  regional  health  alliances  that  would 
be  able  to  bargain  more  effectively  with  physicians  and 
hospitals. 

What  are  the  likely  consequences  of  a reduced  rate  of 
dollar  inflow  into  the  health  care  system?  First,  fewer  to- 
tal health  care  dollars  will  mean  fewer  dollars  to  compen- 
sate the  ever-increasing  supply  of  practicing  physicians. 
Inadequate  attention  has  been  paid  to  the  fact  that  be- 
tween 1960  and  today,  the  physician  supply  per  100,000 
has  increased  from  140  to  250,  an  increase  of  almost 
80%.  Despite  this,  physician  earnings  have  substantially 
outpaced  the  increase  in  earnings  of  a typical  worker.  The 
earnings  of  physicians  in  1992  after  expenses  but  before 
taxes  averaged  $164,000.  This  paradoxical  increase  be- 
tween the  growth  in  the  number  of  physicians  at  the  same 
time  that  their  earnings  increased  was  possible  only  be- 
cause of  the  large  amounts  of  new  money  entering  the 
health  care  system.  In  1965,  on  the  eve  of  the  implemen- 
tation of  Medicare  and  Medicaid,  total  national  health 
care  expenditure  in  constant  dollars  was  approximately 
$150  billion.  By  the  end  of  1994,  there  will  have  been 
more  than  a sixfold  increase  to  $1  trillion. 

Any  serious  effort  to  slow  the  flow  of  total  dollars  into 
the  health  care  system  is  likely  to  force  individuals  and 
families  to  cover  a higher  proportion  of  total  expenditures 
through  out-of-pocket  payments,  which  is  likely  to  have  a 
moderating  effect  on  physicians’  earnings. 

The  more  dollar-constrained  the  health  care  system 
becomes,  the  more  likely  it  is  that  in  a reduced  demand 
for  physician  services,  greater  reliance  on  mid-level 
health  personnel,  and  added  payer  resistance  to  physician 
fee  increases  will  result,  foreshadowed  by  the  recently  en- 
acted resource-based  relative-value-scale  reimbursement 
approach  introduced  by  Medicare. 

Some  counterforces  are  likely  to  lead  to  an  increased 


demand  lor  physician  services  if  and  when  universal  cov- 
erage is  implemented,  but  it  is  unlikely  that  even  in  the 
lace  of  an  expanded  total  demand  tor  health  care  services, 
physicians'  earnings  will  continue  to  increase  at  the  same 
rate  as  in  the  past.  The  more  likely  outcome  is  a retarda- 
tion in  the  rate  of  growth  of  physicians’  earnings. 

Organization  and  Delivery  Reforms 

T here  is  growing  recognition  that  the  private  health  in- 
surance industry  has  contributed  to  the  large  number  of 
persons  without  insurance  and  the  unease  experienced  by 
a still  larger  number  that  they  may  lose  their  insurance 
coverage  if  they  change  jobs.  The  Health  Insurance  Asso- 
ciation of  America,  cognizant  of  the  growing  criticisms 
levied  against  the  industry  and  traumatized  by  the  recent 
resignation  of  several  of  its  largest  members,  proposed  at 
the  end  of  1992  that  it  would  cooperate  with  the  federal 
government  to  assure  universal  coverage.  This  action  rep- 
resents a reversal  of  the  40-year  strategy  during  which  the 
private  insurance  companies  splintered  the  insurance  pool 
to  improve  their  profitability  by  pursuing  risk  manage- 
ment tactics  directed  at  identifying  and  covering  only  the 
best  risks. 

Reacting  to  the  growing  trend  of  employers  to  self- 
insure  - about  60%  of  all  employees  are  in  employer  self- 
insured  plans  such  large  insurance  companies  as  Cigna, 
Aetna.  Metropolitan,  and  Prudential  have  developed  man- 
aged care  networks,  through  shared-risk  contracts  with 
large  employers  in  which  they  identify  preferred  physi- 
cians and  hospitals  that  offer  quality  health  care  at  a com- 
petitive price.  A correlate  of  such  risk  contracts  is  the 
willingness  of  physicians  and  hospitals  to  participate  in 
accountability  systems  that  such  risk  contracting  requires. 

Another  consequence  of  these  managed  care  arrange- 
ments is  the  changes  introduced  in  the  reimbursement 
patterns  for  physician  services.  In  the  place  of  fee-for- 
service,  physicians  who  join  such  networks  may  accept 
capitation,  go  on  salary,  or  agree  to  still  other  modes 
of  reimbursement  that  differ  substantially  from  fee-for- 
service. 

A likely  concomitant  of  the  changes  under  way  in  the 
organization  and  delivery  of  health  care,  especially  in  an 
eia  of  reduced  rates  of  total  dollar  outlays,  will  be  the 
rapid  decline  in  the  number  of  physicians  who  practice 
solo  or  in  small  groups.  These  practice  arrangements, 
though  having  many  advantages,  also  have  high  costs  and 
limited  market  power.  Larger  group  practices  hold  the 
promise  of  substantial  savings  in  support  personnel,  med- 
ical equipment,  rent,  and  other  office  expenditures. 

Capital  Investments 

The  fourth  major  area  in  which  longer-range  reforms 
are  likely  to  be  initiated  in  the  near  and  middle  term  re- 
lates to  capital  investments.  These  affect  the  number  and 
types  of  physicians  trained;  the  size  of  the  hospital  plant, 
equipment,  and  personnel  staffing  ratios;  and  the  trends 
for  biomedical  research  and  development,  by  both  the 
federal  government  and  industry. 

The  expansion  of  the  physician  supply  in  the  1960s 
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and  1970s  was  undertaken  with  little  attention  to  the  costs 
of  enlarging  the  educational  infrastructure  and  even  less 
to  the  substantial  financial  consequences  for  the  health 
care  system.  Had  we  increased  over  the  past  three  decades 
the  total  supply  of  physicians  by  40%  instead  of  80%,  our 
1994  outlays  for  medical  care  might  have  been  $300  bil- 
lion lower. 

Currently  the  American  Medical  Assocation,  the  Amer- 
ican Association  of  Medical  Colleges,  the  Committee  on 
Graduate  Medical  Education,  the  Physician  Payment  Re- 
view Commission,  and  still  other  governmental  and  advi- 
sory bodies  are  sending  the  same  signals:  contain  the  future 
supply  of  physicians,  decrease  the  relative  number  of  spe- 
cialists, and  pay  more  attention  to  linking  physicians  to  un- 
derserved populations. 

With  an  increasing  number  of  students  graduating 
from  medical  school  with  an  average  debt  of  $70,000  or 
higher,  it  should  not  prove  difficult  for  the  federal  govern- 
ment alone  or  in  association  with  the  states  to  put  effec- 
tive arrangements  in  place  whereby  the  debts  of  young 
physicians  are  canceled  for  several  years  of  service 
among  underserved  rural  and  inner-city  groups. 

The  federal  government  is  also  likely  to  take  early  ac- 
tion to  modify  the  conditions  governing  graduate  medical 
education  funding  so  that  more  support  is  provided  for 
residency  training  for  generalists  rather  than  for  special- 
ists. The  more  difficult  challenge  will  be  for  states,  partic- 
ularly those  with  several  medical  schools,  to  merge  or 
close  their  smaller  and  less  effective  schools. 

In  the  short  span  between  1985  and  1992,  national 
support  for  health  research  and  development  increased 
from  $13.6  billion  to  $28.1  billion,  with  industry’s  share 
growing  so  rapidly  that  it  overtook  the  federal  govern- 
ment’s contribution  of  $1 1.6  billion. 

We  must  assume  that  if  major  reforms  to  constrain  fu- 
ture health  care  spending  are  introduced  and  implemented 
in  the  near  and  middle  term,  such  efforts  will  inevitably 
be  reflected  in  some  moderation  of  new  investments  in  re- 
search and  development.  The  likely  effect  on  develop- 
ment is  the  focus  of  the  industry’s  concern.  Hospitals 
facing  tightened  budgets  will  move  more  slowly  to  pur- 
chase the  latest  (and  more  expensive)  pieces  of  equip- 
ment. In  turn,  the  medical  supply  companies  are  likely  to 
moderate  their  research  and  development  expenditures. 

But  there  are  additional  forces  at  work  that  are  likely 
to  slow  the  purchases  of  expensive  new  equipment.  Medi- 
care has  taken  some  selective  actions  both  to  resort  to 
technology  assessment  before  authorizing  reimbursement 
and  to  restrict  expensive  procedures  such  as  heart  trans- 
plants to  a limited  number  of  medical  centers. 

A more  controlled  and  constrained  financial  health 
care  environment  will  underpin  the  continuing  shift  of 
treatment  to  ambulatory  care  settings  that  will  be  reflected 
sooner  or  later  in  a notable  decline  in  the  number  of  acute 
care  hospitals.  The  combination  of  constrained  dollars 
and  fewer  inpatients  points  to  a substantial  shrinkage  in 
hospital  capacity  in  the  decade  ahead.  Such  a shrinkage 
will  have  an  important  effect  on  patients’  access  to  care 


and  on  the  future  earnings  of  physicians.  1 he  closing  of  a 
local  hospital  is  often  a prelude  to  the  relocation  of  physi- 
cians or  to  difficulties  in  recruiting  physicians  to  replace 
those  who  retire  or  die. 

A Look  to  the  Future 

Brief  attention  should  be  directed  to  a few  of  the  more 
important  consequences  of  health  care  reform  on  the  fu- 
ture shape  and  functioning  of  the  US  health  care  system, 
with  particular  attention  on  how  the  reforms  are  likely  to 
affect  physicians. 

An  increasing  proportion  of  all  patients  are  likely  to 
become  members  of  large  insured  groups  that  will  enter 
into  long-term  relations  with  designated  physicians  and 
hospitals.  Enrollees  will  be  under  strong  financial  and 
other  pressures  to  seek  treatment  from  designated  pro- 
viders whose  payments  will  depend  little,  if  at  all,  on  a 
fee-for-service  arrangement.  If  this  is  the  wave  of  the  fu- 
ture, physicians  will  find  it  necessary  to  join  such  large 
group  arrangements  where  they  will  probably  have  con- 
siderably less  clinical  and  economic  freedom  than  they 
presently  enjoy  under  a solo  or  small  group  practice  based 
on  fee-for-service.  The  fact  remains  that  the  best— per- 
haps the  only— prospect  of  constraining  the  total  costs  of 
US  health  care  involves  substantial  alterations  in  how 
physicians  currently  practice,  how  they  are  paid,  and  how 
much  they  are  permitted  to  earn. 

Clearly  such  reforms  affecting  the  financing  and  de- 
livery of  health  care  services  as  have  been  outlined  here 
will  also  have  important  effects  on  patients’  choices  and 
their  satisfaction  with  the  medical  care  they  receive.  The 
scale  and  scope  of  the  choices  available  to  them  as  to  their 
principal  physician  and  the  specialists  they  may  want  or 
need  to  consult  will  be  largely  determined  by  the  health 
care  plan  to  which  they  belong.  Those  with  more  dispos- 
able income,  particularly  the  wealthy,  will  probably  en- 
counter little  difficulty  in  maintaining  the  high  degree  of 
freedom  of  choice  that  they  now  enjoy  in  selecting  physi- 
cians and  in  securing  expensive  modes  of  treatment. 

In  1974  the  United  States  resorted  to  federal  and  state 
governmental  planning  in  order  to  control  capital  invest- 
ments in  hospitals  and  costly  equipment,  but  the  legisla- 
tion was  permitted  to  lapse  after  a few  years  because  of 
the  cumbersome  machinery  needed  to  implement  “certifi- 
cates of  need.”  The  fact  that  the  nation  dropped  the  regu- 
lation of  capital  investments  in  the  past  does  not  preclude 
a second  and  broader  attempt  in  the  future  to  place  a lid 
on  total  health  care  outlays  (global  budgeting),  an  objec- 
tive that  will  also  necessitate  controlling  capital  invest- 
ments. 

It  is  almost  certain  that  decision  making  regarding  the 
number,  types,  and  deployment  of  physicians  in  the  future 
will  see  enlarged  roles  for  both  the  federal  and  state  gov- 
ernments. Neither  universal  coverage  nor  cost  controls 
can  be  achieved  without  more  effective  planning  and  de- 
ployment of  health  care  personnel,  particularly  physi- 
cians, who  are  and  will  continue  to  be  key  to  the  delivery 
of  effective  health  care  services  to  the  American  people. 
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A patient  in  a cardiac  intensive  care  unit  used  750  units 
of  blood  in  the  five  days  between  his  surgical  procedure 
and  his  death.  His  initial  surgical  procedure  lasted  17 
hours  because  of  profuse  bleeding.  After  two  hours  in  the 
intensive  care  unit,  he  was  taken  back  into  the  operating 
room  for  another  five  hours.  When  he  again  came  to  the 
intensive  care  unit,  his  surgeons  were  still  unable  to 
staunch  his  bleeding,  yet  continued  to  order  infusions  of 
blood.  * * * 

A patient  has  again  gone  into  liver  failure  after  receiving 
a second  transplanted  liver ; now  only  a third  liver  trans- 
plantation can  save  her  life.  No  one  knows  why  the  two 
previous  transplants  failed.  She  does  not  have  hepatitis  B, 
which  would  automatically  disqualify’  her  from  liver 
transplantation,  but  she  does  have  symptoms  similar  to 
those  expected  with  hepatitis  B.  Ought  she  to  receive  a 
third  liver  transplant? 

* * * 

A 26-year-old  woman,  a Medicaid  patient  who  had  been 
on  hemodialysis  for  end-stage  renal  disease  since  1989, 
had  a cardiopulmonary  arrest.  The  resuscitation  attempt 
lasted  for  more  than  45  minutes.  By  the  time  her  heart 
was  beating  again,  she  had  extensive,  permanent,  and  ir- 
reversible brain  damage.  Neurologic  tests  subsequently 
determined  her  to  be  neocortically  dead,  and  she  was 
pronounced  to  be  in  a persistent  vegetative  state.  Never- 
theless, her  family  insists  on  continued  hemodialysis  and 
threatens  to  sue  her  physicians  and  the  hospital  if  the 
family ’s  demands  are  not  met.  A year  later,  she  is  still  re- 
ceiving hemodialysis  three  times  a week. 

Although  American  medicine  is  in  many  ways  the 
l finest  in  the  world,  from  an  ethical  perspective  our 
health  care  system  (or  nonsystem)  has  been  subject  to  le- 
gitimate criticism  on  three  counts:  cost,  unequal  access, 
and  uneven  quality. 

We  have  dodged  these  issues  for  decades,  but  there  are 
now  several  proposals  for  reform.  How  adequately  do 
they  respond  to  these  ethical  concerns  about  cost,  access, 
and  quality? 


Providing  universal  access  to  medical  care  is  the  right 
thing  to  do,  not  merely  from  an  ethical  perspective,  but 
also  from  the  standpoint  of  economics.  If  the  uninsured, 
the  uninsurable,  and  the  underinsured  have  had  no  direct 
access  to  the  system,  they  have  had  indirect  access  to  it  af- 
ter they  have  become  so  sick  as  to  require  treatment  on  an 
emergency  basis.  Emergency  department  care  is  costlier 
than  routine,  timely,  proactive,  preventive,  and  health 
maintenance  services.1  The  burden  of  meeting  these  high- 
er costs  has  fallen  on  society  as  a whole,  contributing  to 
spiraling  inflation  in  the  health  care  sector.  For  insisting 
that  health  care  reform  include  universal  coverage  and 
that  it  provide  all  citizens  with  the  security  of  knowing 
that  their  health  care  benefits  cannot  be  lost,  no  matter 
what  may  happen  to  their  jobs,  the  Clinton  Administra- 
tion is  to  be  commended. 

I am  skeptical  that  any  of  the  plans  can  effectively 
hold  down  costs,  for  one  important  reason:  all  the  propos- 
als fail  to  admit  the  need  for  rationing.  If  national  health 
care  expenditures  are  to  be  held  rigidly  within  a global 
budget,  and  if  every  American  is  to  be  afforded  health 
care  benefits,  then  we  cannot  all  have  everything  we  want 
in  the  way  of  medical  services.  Within  a finite  budget,  it 
is  impossible  to  satisfy  both  objectives  of  utilitarianism- 
providing  the  greatest  good  for  the  greatest  number.  If  the 
emphasis  is  to  be  on  the  greatest  number,  the  “good”  to  be 
offered  necessarily  must  be  limited.  Conversely,  if  the 
emphasis  is  on  providing  the  greatest  possible  “good,” 
then  the  number  of  those  eligible  to  receive  what  is  pro- 
vided will  have  to  be  reduced. 

Theoretically,  "utility”  or  “the  good”  is  not  precisely 
defined.  In  practice,  the  theoretical  notion  of  utility  trans- 
lates into  tangible  goods  and  services.  Medical  care  is 
among  these. 

The  state  of  Oregon  squarely  faced  up  to  this.  The  aim 
was  to  increase  the  number  of  Oregonians  eligible  to  re- 
ceive medical  treatments  through  the  state’s  Medicaid 
program  by  covering  all  persons  up  to  the  poverty  line. 
The  legislature  recognized  that,  operating  within  a fixed 
Medicaid  budget,  those  to  be  covered  could  not  have  all 
the  medical  services  they  wanted.  They  could  have  only 
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what  the  state  could  afford.  Medical  procedures  were 
ranked  according  to  priorities  determined  by  the  three  cri- 
teria of  cost-effectiveness,  quality-adjusted  life  years,  and 
the  expressed  values  of  the  people  of  Oregon.  The  state 
then  went  down  this  list  as  far  as  it  could  until  its  re- 
sources had  been  expended.  Services  below  this  line  were 
not  to  be  available.2-' 

Thirty  bioethicists  were  invited  to  participate  in  the 
last  two  months  of  the  discussions  leading  up  to  the 
speech  President  Clinton  delivered  to  a joint  session  of 
Congress  in  which  he  outlined  the  objectives  of  his  health 
care  reform  proposal.  They  were  expressly  instructed  not 
to  consider  rationing.4  There  was  to  be  no  recognition  of 
the  elementary  fact  that  in  a system  of  universal  coverage 
that  is  operating  within  a fixed  budget,  hard  choices  will 
have  to  be  made  about  what  services  are  to  be  available, 
when,  and  for  whom. 

Compounding  this  fatal  flaw  in  the  proposals  now  be- 
ginning to  be  debated  in  Congress  is  the  way  the  word 
“quality”  seems  to  be  used  as  a synonym  for  "quantity.” 
The  quality  of  the  present  system  must  be  and  will  be 
maintained,  we  are  told.  Translated,  this  means  that  we 
will  continue  to  receive  whatever  we  have  become  accus- 
tomed to.  There  will  be  no  cutting  back  on  the  array  of 
services  to  be  provided. 

Underlying  this  deliberate  avoidance  of  the  subject  of 
rationing,  or  any  discussion  of  limits,  is  a political  capitu- 
lation to  a popular  misconception  of  the  nature  of  auton- 
omy. In  the  writings  of  John  Stuart  Mill  and  Immanuel 
Kant,  autonomy  is  construed  as  a negative  right  to  nonin- 
terference in  matters  of  personal  choice  and  private  self- 
determination— with  the  sole  proviso  that  one’s  choices 
ought  not  to  harm  or  endanger  others.5  What  began  as  a 
negative  right  to  noninterference  has  commonly  come  to 
be  thought  of  as  a positive  entitlement— the  right  to  have 
whatever  we  want,  especially  if  someone  else  is  paying 
for  it.  Rather  than  the  current  proposals  for  health  care  re- 
form challenging  this  distortion  of  the  original  meaning 
of  autonomy,  they  accommodate  it. 

Limits  must  be  considered  if  costs  are  to  be  held  down 
and  universal  access  to  the  system  is  to  be  guaranteed. 
Quality  can  and  must  be  maintained,  but  not  quantity. 
Marginally  beneficial  or  useless  treatments  are  inimical 
to  quality  medical  care. Yet  these  are  what  patients,  their 
families,  or  their  physicians  often  want.  Autonomy,  mis- 
construed, cannot  subvert  the  principle  of  distributive 
justice. 

If  the  three  goals  of  holding  down  costs,  including  all 
Americans  in  the  health  care  system,  and  assuring  quality 
are  to  be  met,  the  three  patients  described  at  the  beginning 
of  my  article  would  not  receive  the  care  they  did.  Yet  an- 
other example  is  to  be  found  in  neonatology.  In  neonatal 
intensive  care  units,  we  continue  aggressively  to  treat  in- 
fants weighing  less  than  750  grams  at  birth,  whose  gesta- 
tional age  is  barely  24  to  26  weeks.  This  is  exorbitantly 
costly,  and  the  results  are  not  encouraging.  Only  about  a 
third  of  these  infants  survive;  of  those  who  do  survive, 
about  50%  are  moderately  to  profoundly  damaged — neu- 
rologically  as  well  as  physiologically.  Will  intensive  care 


for  this  category  of  infants  continue  to  be  available  in  a 
system  of  universal  access  within  a global  budget?  Or,  as 
I have  argued,6  ought  this  to  be  designated  and  funded  as 
research  and  offered  only  to  a limited  number  of  patients 
on  an  experimental  basis? 

For  refusing  to  consider  or  to  allow  the  consideration 
of  rationing,  the  current  proposals  fail.  But  the  failure  is 
not  the  politicians’  alone.  They  are  merely  responding  to 
what  they  perceive  to  be  the  will  of  the  American  people. 
Ultimately,  the  failure  is  ours.  Daniel  Callahan  puts  his 
finger  on  it: 

What  might  be  called  the  death  fallacy— the  notion  that  our  mortality 
should  be  wholly  under  our  control— has  two  components,  one  moral, 
the  other  medical.  The  moral  part  is  the  belief  that  we  have  an  unlimited 
obligation  to  combat  death  and  lethal  disease. . . . The  medical  part  is  the 
potent  assumption  that  death  is  essentially  an  accident,  correctable  with 
enough  money,  will,  and  scientific  ingenuity.  ...  In  other  industrial 
countries  neither  a very-low-birth-weight  baby  nor  a seriously  ill  elderly 
person  is  likely  to  be  subjected  to  aggressive  treatment.  They  have  made 
the  judgment  that  in  certain  cases  the  price  of  continued  treatment  is 
simply  too  burdensome  to  the  patient  and  to  society  ("Our  Fear  of  Dy- 
ing.” Newsweek,  October  4.  1 993.  p 67). 

We  have  failed  to  make  that  judgment.  Until  we  do, 
the  laudable  goals  of  simultaneously  holding  down  med- 
ical expenditures,  ensuring  universal  access  to  the  system, 
and  maintaining  its  quality  will  continue  to  elude  us. 

This  leads  to  the  hard  questions:  by  w'hat  ethical  crite- 
ria and  by  what  methods  can  services  be  limited?  As  a ba- 
sis for  further  discussion,  let  me  respond  briefly  to  these 
two  questions. 

Ethical  Criteria  for  Limiting  Services 

We  have  to  learn  to  distinguish  needs  from  wants.  It 
was  perhaps  easier  for  the  British  to  do  this  when  the  Na- 
tional Health  Service  was  launched  in  1948  than  it  is  for 
us  now  in  1994.  Before  1948,  the  British  had  fought  a 
long,  debilitating  war  from  1939  to  1945.  During  these 
years,  rationing  of  food,  fuel,  and  clothing  was  commonly 
accepted.  Austerity  did  not  end  with  the  war.  The  postwar 
years  required  a British  contribution  to  the  rebuilding  of 
Europe.  The  available  resources  were  needed  to  provide 
necessities;  little  was  left  over  for  luxuries. 

Our  situation  in  1994  is  vastly  different.  In  1959,  when 
the  Stanford  Medical  Center  moved  from  San  Francisco  to 
the  main  campus  and  a new  hospital  was  opened,  it  did  not 
have  a single  intensive  care  bed.  Today  there  are  more  than 
200.  The  1960s,  1970s,  and  1980s  saw  the  expansion  of 
high-technology,  high-cost  intensive  care  medicine  in  the 
United  States.  Luxuries  came  to  be  thought  of  as  necessi- 
ties. Wants  came  to  be  equated  with  needs.  Drawing  a dis- 
tinction between  the  two  categories  as  we  embark  on  a 
new  health  care  system  is  clearly  much  more  daunting  a 
task  for  us  than  it  was  for  the  British  in  1948.  Neverthe- 
less, this  is  the  challenge  we  all  now  face— not  only  in 
health,  but  also  in  such  areas  as  transportation,  education, 
and  housing. 

Even  if  we  were  able  to  distinguish  between  needs 
and  wants  (perhaps  the  first  criterion  for  rationing),  we 
are  left  with  a further  difficulty.  Because  of  what  might  be 
called  the  genetic  and  social  lotteries,  people  have  widely 
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differing  medical  needs.  How  might  those  with  excep- 
tional medical  needs  be  justly  served  if  rationing  is  in- 
evitable? Distributive  justice  is  at  issue  here.  Any  plan  to 
limit  services  must  be  consistent  with  this  cardinal  ethical 
principle. 

My  most  radical  criticism  of  the  current  proposals  for 
health  care  reform  is  that  they  are  predicated  on  universal 
access  to  the  same  basic  package  of  benefits  for  all — a 
single-tier  system. 

Perhaps  what  is  needed  is  a three-tier  system  consist- 
ing of  the  following: 

• Universal  access  to  basic  medical  services,  with  the 
emphasis  on  primary  care,  preventive  medicine,  and 
health  promotion. 

• Access  to  a more  limited  array  of  medical,  surgical, 
and  psychiatric  services  for  those  with  exceptional  or  cat- 
astrophic needs  caused  by  the  genetic  and  social  lotteries. 

• Supplemental  services  not  included  in  the  basic 
package  and  not  qualifying  as  catastrophic  that  could  be 
purchased  through  insurance  by  those  who  can  afford  to 
do  this. 

Only  then  will  people  be  fairly  treated,  according  to 
need. 

Defining  basic  medical  services  and  services  for  ex- 
ceptional or  catastrophic  needs  will  be  the  challenge. 
How  might  this  be  done?  Before  addressing  that  question, 
let  me  remark  on  what  I consider  to  be  an  ethically  unac- 
ceptable criterion  for  rationing,  that  of  chronologic  age. 

A number  of  writers  find  age  an  attractive  standard  for 
rationing.7'9  The  popular  argument  is  that  in  Britain,  under 
the  National  Health  Service,  persons  older  than  55  years 
are  not  eligible  for  regular  hemodialysis  or  for  renal  trans- 
plantation. Why  should  we  not  ration  services  in  the  same 
way? 

It  is  not  true  that  in  the  United  Kingdom  age  is  the 
basis  for  rationing.  There  is  no  policy  limiting  the  use 
of  long-term  hemodialysis  and  renal  transplantation  to 
persons  younger  than  55.  General  practitioners  decide 
whether  or  not  to  recommend  persons  older  than  55  for 
these  services  on  the  basis  of  an  assessment  of  their  pa- 
tients’ overall  health  and  the  availability  of  resources  in 
the  region.  It  is  true  that  the  recommendation  for  dialysis 
or  transplantation  generally  is  not  made  for  older  patients. 

Physiologic  reserve  (the  health  and  vitality  of  the  ma- 
jor organ  systems  added  up  and  taken  together)  rather 
than  chronologic  age  is  a sounder  criterion  for  rationing 
costly  services.  Persons  in  their  40s  may  have  little  phys- 
iologic reserve.  Conversely,  there  are  those  in  their  80s 
whose  physiologic  reserve  is  considerable.  No  moral  ob- 
jection can  be  made  to  physiologic  reserve  being  used  as 
a criterion  for  admission  to  intensive  care  units  or  to  de- 
termine eligibility  for  other  high-cost,  high-technology, 
acute  medical  services. 

Methods  for  Limiting  Services 

Demographics  and  epidemiology  will  be  important  in 
the  attempt  to  limit  services.  Both  disciplines  can  provide 
indications  of  the  principal  needs  of  the  population  gen- 


erally, as  a guide  to  setting  priorities.  Beyond  this,  there  is 
much  to  learn  from  the  Oregon  experiment.  Better  out- 
come data— both  for  efficacy  and  cost— for  common  as 
well  as  uncommon  interventions  are  necessary.  Estimates 
of  improved  morbidity  and  mortality  resulting  from  vari- 
ous interventions  can  and  must  be  made.  The  concept  of 
quality-adjusted  life  years  may  be  a first  step  in  the  right 
direction.  And  the  American  people  have  to  be  involved 
in  the  process  of  ranking  services  according  to  their  own 
preferences  and  values.  Only  as  citizens  share  in  for- 
mulating health  policy  proposals  through  a democratic 
process  of  participation  in  surveys,  questionnaires,  and 
town  meetings  can  they  be  expected  to  accept  and  abide 
by  the  limits  that  eventually  are  established. 

A further  urgent  imperative  is  that  the  medical  profes- 
sion must  begin  more  rigorously  to  define  appropriate 
standards  of  care  in  various  diagnostic  categories.  The  ex- 
amples I gave  at  the  beginning  of  this  article  illustrate 
what  will  not  be  possible  if  the  three  goals  of  affording 
universal  access,  holding  down  costs,  and  assuring  qual- 
ity are  to  be  met: 

• The  high-risk  cardiovascular  surgery  patient  who 
received  750  units  of  blood  in  the  five  days  before  he  died 
had  been  turned  down  by  two  other  medical  centers  be- 
fore being  accepted  by  a third.  This  suggests  that  selec- 
tion criteria  for  high-risk  procedures  need  to  be  more 
carefully  defined  nationally  and  applied  locally. 

• Assuming  that  liver  transplantation  is  included  in  a 
list  of  priorities  for  services  available  to  those  with  cata- 
strophic needs,  how  many  organs  should  a single  patient 
receive?  Ought  this  decision  be  made  on  the  basis  of  past 
investment  in  a given  patient  or  on  the  unmet  needs  of 
others  awaiting  transplantation?  Those  doing  transplanta- 
tions must  address  this  issue  at  a policy  level. 

• What  is  the  standard  of  care  for  patients  in  a per- 
sistent vegetative  state?  There  is  no  medically  agreed-on 
answer  to  this  question.  Hence,  a nephrologist  who  be- 
lieves hemodialysis  for  such  a patient  to  be  inappropriate 
is  out  on  a limb— subject  to  the  threats  and  manipulations 
of  family  members  whose  wants  are  being  denied.  Here, 
too,  the  profession  must  back  physicians  attempting 
to  make  hard  choices  by  developing  a more  universal 
consensus  about  what  is  and  what  is  not  medically  ap- 
propriate.10" 

• Whether  neonatal  intensive  care  continues  to  be 
available  for  infants  weighing  less  than  750  grams  with  a 
gestational  age  of  24  to  26  weeks  also  needs  to  be  decided 
by  subspecialists  in  this  field  after  an  informed  and  delib- 
erate review  of  the  outcome  data  at  the  national  level. 

Rationing  is  possible,  and  it  can  be  done  ethically.  It 
will  require  acceptance  of  a three-tier  system  of  medical 
services.  Which  services  qualify  as  basic  and  which  as 
catastrophic  will  have  to  be  decided  on  the  basis  of  demo- 
graphic, epidemiologic,  and  outcome  data;  estimates  of 
quality-adjusted  life  years;  the  values  and  preferences  of 
the  American  people;  and  last,  but  not  least,  the  medical 
profession  defining  the  limits  of  appropriate  treatments  in 
various  diagnostic  categories. 
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Primary  and  Managed  Care 

Ingredients  for  Health  Care  Reform 

ANDREW  B.  BINDMAN,  MD,  San  Francisco,  California 

The  use  of  primary  and  managed  care  is  likely  to  increase  under  proposed  federal  health  care  reform. 
I review  the  definition  of  primary  care  and  primary  care  physicians  and  show  that  this  delivery  model 
can  affect  access  to  medical  care,  the  cost  of  treatment,  and  the  quality  of  services.  Because  the  use  of 
primary  care  is  often  greater  in  managed  care  than  in  fee-for-service,  I compare  the  two  insurance  sys- 
tems to  further  understand  the  delivery  of  primary  care.  Research  suggests  that  primary  care  can  help 
meet  the  goal  of  providing  accessible,  cost-effective,  and  high-quality  care,  but  that  changes  in  med- 
ical education  and  marketplace  incentives  will  be  needed  to  encourage  students  and  trained  physi- 
cians to  enter  this  field. 

(Bindman  AB:  Primary  and  managed  care — Ingredients  for  health  care  reform.  West  J Med  1 994;  1 61 :78-82) 


The  Clinton  Proposal  for  health  care  reform  empha- 
sizes the  primary  care  delivery  model.'  It  offers  strat- 
egies to  increase  the  relative  supply  of  generalists  versus 
specialists  and  creates  incentives  for  patients  to  choose 
managed  care,  which  fosters  primary  care  to  a greater  de- 
gree than  traditional  fee-for-service.  Whereas  the  rapid 
growth  in  managed  care  suggests  that  even  without  re- 
form, the  marketplace  will  shift  toward  primary  care,  only 
recently  have  many  physicians  and  health  policy  analysts 
begun  to  analyze  this  trend  and  to  assess  the  likelihood 
that  this  shift  will  improve  our  health  care  system. 

This  trend  raises  several  fundamental  questions.  What 
is  primary  care?  Who  is  a primary  care  physician?  Does 
primary  care  improve  access  to  medical  care?  Does  it  im- 
prove quality?  Finally,  does  it  reduce  costs?  Rather  than 
summarize  all  of  the  research  that  addresses  these  issues, 
this  article  highlights  the  findings  from  several  well-done 
studies. 

Defining  Primary  Care  and 
Primary  Care  Physicians 

During  the  20th  century  we  have  seen  an  evolution  in 
the  definition  of  primary  care.  In  the  1920s  it  was  de- 
scribed as  first-contact  care.2  The  definition  was  expanded 
in  the  1960s  to  include  its  longitudinal  and  comprehen- 
sive aspects?  The  most  complete  definition  to  date  was 
developed  during  a consensus  conference  at  the  Institute 
of  Medicine  in  the  late  1970s.J  That  statement  identified 
five  fundamental  components:  accessibility,  accountabil- 
ity, comprehensiveness,  continuity,  and  coordination. 
Accessibility  refers  to  the  availability  of  health  care 


services  and  a person's  ability  to  use  those  services.  Ac- 
countability is  the  degree  to  which  a physician  takes  re- 
sponsibility for  a patient.  Comprehensiveness  addresses 
the  breadth  of  problems  a physician  manages,  including 
those  involving  multiple  organ  systems  at  varying  levels 
of  service  from  prevention  to  care  for  chronic  illness. 
Continuity  focuses  on  longitudinal  care  and  the  notion  of 
an  evolving  record  that  facilitates  a prospective  strategy 
for  patient  care.  Coordination  describes  the  integrative 
function  primary  care  physicians  perform  in  ordering  and 
reviewing  tests  and  consultations. 

Defining  who  is  a primary  care  physician  has  been 
debated  for  more  than  a decade.56  and  the  Institute  of 
Medicine’s  definition  does  not  specify  which  subsets  of 
physicians  deserve  this  title.  Under  federal  health  care 
reform  such  a distinction  may  be  associated  with  finan- 
cial gain;  not  surprisingly,  physicians  from  a wide  range 
of  specialties  have  been  lobbying  to  be  considered  pri- 
mary care  physicians. 

Weiner  and  Starfield  have  offered  an  empirical  ap- 
proach to  resolve  this  debate.7  They  reviewed  actual  prac- 
tices of  different  specialists  and  measured  how  well  they 
met  certain  features  of  primary  care.  Judging  physicians 
according  to  how  many  of  their  patients  were  self-referred 
and  by  the  accessibility  and  comprehensiveness  of  ser- 
vices provided,  they  found  that  family  and  general  practi- 
tioners, general  internists,  and  general  pediatricians  were 
more  likely  than  other  specialists  to  provide  primary  care. 
Obstetrician-gynecologists  ranked  the  next  highest,  above 
internal  medicine  subspecialists,  general  surgeons,  surgi- 
cal subspecialists,  and  psychiatrists.  Health  policies  have 
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incorporated  this  type  of  empirical  assessment,  as  is  evi- 
dent from  the  current  Clinton  proposal,  which  endorses  a 
broad  definition  of  primary  care  and  recognizes  family 
and  general  practitioners,  general  internists,  general  pedi- 
atricians, and  obstetrician-gynecologists  as  primary  care 
physicians. 

Only  a third  of  physicians  in  the  United  States  identify 
themselves  as  primary  care  physicians,  far  less  than  in 
most  other  industrialized  countries,  including  Australia 
(44%),  Canada  (52%),  Germany  (54%),  and  the  United 
Kingdom  (63%).8  But  specialists  have  not  always  pre- 
dominated in  the  United  States.  Although  generalist  phy- 
sicians made  up  50%  of  the  total  in  the  United  States  in 
the  early  1960s,  the  proportion  of  specialists  has  grown 
dramatically  since  then  (Figure  l).9  Particularly  in  low- 
income  areas,  office-based  primary  care  physicians  have 
nearly  disappeared,  dropping  by  45%  in  poor  urban  set- 
tings compared  with  a decrease  of  27%  in  more  affluent 
communities.10  During  the  same  period,  the  total  number 
of  physicians  grew  by  more  than  a third. 

The  United  States  has  more  physicians  per  capita  than 
most  other  industrialized  nations,  but  they  are  distributed 


Figure  1. — The  total  number  of  all  physicians — not  just  member 
physicians — by  specialty  is  derived  from  annual  reports  produced 
by  the  American  Medical  Association  (from  Roback  et  al9).  The 
designation  of  primary  care  versus  specialist  physician  is  accord- 
ing to  the  author's  description.  Primary  care:  A-=  family  practice, 
general  internal  medicine,  pediatrics,  and  obstetrics-gynecology; 
-A-  = family  practice,  general  practice,  general  internal  medicine, 
and  pediatrics;  Specialists:-#-  = all  nonprimary  care  specialties; 

= all  nonprimary  care  specialties  and  obstetrics-gynecology 

unevenly  both  geographically  and  by  specialty.  This  is  the 
case  even  when  the  definition  of  primary  care  physician 
is  extended  beyond  family  and  general  practitioners,  gen- 
eral internists,  and  general  pediatricians  to  include  obste- 
trician-gynecologists. 

Primary  Care  and  Access 

The  number  and  distribution  of  physicians  can  influ- 
ence how  patients  receive  health  care.  For  example,  as  the 
number  of  primary  care  physicians  has  dwindled,  the 
number  of  emergency  department  visits  has  increased." 
In  one  study  Medicaid  patients  were  randomly  assigned 
to  two  groups:  one  had  a primary  care  physician  and  the 
other  did  not.  The  first  group  had  substantially  fewer 
emergency  department  visits  without  an  accompanying 


increase  in  the  use  of  a primary  care  physician’s  office.12 
Perhaps  patients  with  primary  care  physicians  had  their 
problems  managed  by  telephone  or  felt  reassured  that  a 
physician  was  available  if  needed. 

Access  to  primary  care  also  affects  health  outcome. 
According  to  one  report,  the  predominant  reason  patients 
with  uncontrolled  hypertension  either  sought  treatment  at 
an  emergency  department  or  were  admitted  to  a hospital 
was  the  lack  of  a primary  care  physician.  This  was  an  in- 
dependent and  more  significant  risk  factor  for  a hyperten- 
sive emergency  than  uninsured  status  or  noncompliance 
with  medical  therapy.13 

Patients  may  not  have  primary  care  physicians  be- 
cause physicians  are  unwilling  to  accept  them,  as  is  often 
the  case  with  uninsured  or  Medicaid  patients.  In  this 
respect  primary  care  physicians  do  not  seem  different 
from  specialists.  In  a national  survey  of  physicians,  fam- 
ily practitioners  (82%),  internists  (80%),  pediatricians 
(81%),  and  obstetrician-gynecologists  (73%)  showed  no 
more  willingness  to  accept  Medicaid  patients  than  other 
physicians  (84%). 14  A 1993  survey  in  California  found 
that  only  31%  of  family  and  general  practitioners  and 
general  internists  were  willing  to  accept  new  Medicaid 
patients  into  their  practice.15 

Primary  care  can  reduce  the  use  of  emergency  depart- 
ments and  improve  health  by  controlling  recurring  med- 
ical conditions.  As  more  patients  who  are  uninsured  and 
underinsured  are  brought  into  the  health  care  system,  the 
demand  for  primary  care  physicians  will  increase.  Health 
policies  will  influence  whether  that  demand  is  met  by 
retraining  specialists,  training  more  generalists,  increas- 
ing the  pool  of  nonphysician  practitioners,  or  a combina- 
tion of  all  three  approaches. 

Primary  Care  and  Cost 

The  federal  government’s  interest  in  a primary  care 
delivery  model  probably  stems  from  a belief  that  primary 
care  is  less  expensive  than  specialty  medicine,  not  only  in 
terms  of  direct  payments  to  physicians,  but  also  because 
generalists  tend  to  use  fewer  resources  than  specialists.  In 
1992  the  average  generalist  earned  $1 13,000  while  the 
average  specialist  made  $183.000.16  Even  if  generalists 
made  up  50%  rather  than  36%  of  physicians,  the  savings 
in  direct  payments  would  be  $5  billion,  a savings  of  only 
.5%  to  1%  of  the  trillion  dollars  we  spend  on  our  health 
care  system.17 

Of  greater  importance  are  the  cost  differences  associ- 
ated with  practice  pattern  variations.  The  literature  on 
how  generalists  and  specialists  practice  medicine  is  exten- 
sive but  difficult  to  interpret  because  of  the  differences  in 
the  types  of  patients  who  see  each  class  of  physician.  Al- 
though specialists  tend  to  see  sicker  patients,  studies  that 
have  avoided  selection  bias  or  adjusted  for  differences  in 
patient  populations  have  found  that  primary  care  physi- 
cians use  fewer  technologies  and  admit  patients  to  the 
hospital  less  frequently.  One  study  done  on  a medical 
ward  service  at  a university  teaching  hospital  over  a three- 
year  period  looked  at  whether  the  specialty  of  the  attend- 
ing physician  affected  the  number  of  procedures  ordered. 
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It  was  found  that  when  the  ward  team  was  headed  by  a 
subspecialist  as  opposed  to  a generalist,  a substantially 
greater  number  of  colonoscopies,  bone  marrow  biopsies, 
exercise  treadmill  tests,  and  other  procedures  were  or- 
dered.18 

Perhaps  the  study  that  best  examines  the  differences  in 
practice  patterns  between  specialists  and  generalists  is  the 
Medical  Outcomes  Study,  because  it  adjusts  for  the  varia- 
tion in  severity  of  illness  among  patients  with  cardiac  dis- 
ease and  diabetes  mellitis  who  see  family  practitioners, 
general  internists,  endocrinologists,  and  cardiologists.11' 
These  researchers  found  that  the  number  of  office  visits, 
the  percentage  of  patients  tested  per  visit,  and  the  per- 
centage of  patients  admitted  to  the  hospital  were  higher 
among  specialists  than  among  generalists. 

In  one  of  the  only  studies  to  look  at  preventive  care, 
Dietrich  and  Goldberg  found  that  generalists  and  special- 
ists did  not  use  these  services  differently  and  that  both 
groups  fell  short  of  preventive  guideline  recommenda- 
tions.20 

Primary  Care  and  Quality 

Do  patients  fare  better  when  seen  by  specialists  than 
by  generalists?  The  answer,  although  critical  to  assess  the 
importance  of  differences  in  resource  use  rates,  is  not  re- 
ally known.  Poor  technique  limits  the  reliability  of  the 
few  randomized  studies  done.  For  example,  in  a study  of 
asthma  patients,  it  was  found  that  those  assigned  from  an 
emergency  department  to  pulmonologists  had  better  out- 
comes than  those  assigned  to  generalists.21  The  validity  of 
this  finding  is  questionable,  however,  because  the  pulmo- 
nologists treated  the  patients  according  to  a protocol  not 
given  to  the  generalists. 

Specialists  do  seem  to  achieve  better  results  fhan  gen- 
eralists when  treating  patients  with  problems  within  their 
specialty.  But  studies  of  this  do  little  to  control  for  patient 
differences,  and  there  is  equally  strong  evidence  that  spe- 
cialists do  less  well  outside  their  specialty  area22  and  refer 
less  appropriately  than  do  generalists.22  This  suggests  that 
if  they  are  to  make  up  for  the  deficit  in  primary  care 
physicians,  specialists  will  require  retraining. 

Primary  and  Managed  Care 

Despite  the  absence  of  definitive  evidence  that  pri- 
mary care  can  lower  cost  and  preserve  quality,  managed 
care  organizations  have  rapidly  adopted  this  delivery 
model.  Managed  care  organizations  oversee  networks  of 
physicians  through  individual  practice  associations,  pre- 
ferred physician  organizations,  and  health  maintenance 
organizations  (HMOs).  They  (particularly  HMOs)  rely  on 
primary  care  gatekeepers  to  control  costs  and  resource 
use.  Because  more  primary  care  is  used  in  a managed  care 
system  than  in  fee-for-service,24  comparing  the  two  insur- 
ance systems  can  shed  some  light  on  differences  in  the 
delivery  of  medical  care. 

Substituting  primary  care  for  specialty  care  in  the 
managed  care  setting  affects  the  number  and  type  of  phy- 
sicians needed.  Such  plans  employ  substantially  fewer 
internal  medicine  subspecialists  than  are  generally  used  in 


fee-for-service  medicine.  The  physician  staffing  patterns 
of  a typical  group  model  HMO  were  compared  with  the 
number  of  physicians  available  in  the  national  physician 
supply  pool.  Representation  for  every  internal  medicine 
subspecialty  was  consistently  greater  in  the  fee-for-service 
environment  than  in  a typical  HMO.  yielding  the  following 
per  capita  ratios:  cardiologists,  2.0;  gastroenterologists, 
1.9;  pulmonologists,  1.7;  nephrologists,  1.6;  rheumatolo- 
gists. 1.5;  hematologist-oncologists,  1.5;  infectious  disease 
specialists,  1 .3;  and  endocrinologists,  1.3. 25 

Managed  Care  and  Quality 

Is  quality  preserved  when  managed  care  plans  use  a 
primary  care  delivery  model?  Again,  little  research  ad- 
dresses this  question.  In  studies  that  controlled  for  patient 
differences,  health  outcomes  have  been  as  good  or  better 
in  managed  care  as  in  fee-for-service.26-27  The  Rand  Health 
Insurance  Experiment  randomly  assigned  several  hundred 
participants  to  either  HMO  or  fee-for-service  insurance. 
Patients  with  incomes  above  the  median  had  significantly 
better  health  outcomes  in  HMOs  than  in  a fee-for-service 
setting.28  In  contrast,  patients  with  low  incomes  had  poorer 
outcomes,  suggesting  that  different  types  of  patients  may 
benefit  from  different  delivery  systems.  It  was  further  re- 
ported that  managed  care  patients  are  less  satisfied  with 
their  care  than  fee-for-service  patients.20 

Managed  Care  and  Cost 

The  business  community  has  embraced  the  primary 
care  model  within  many  managed  care  plans  because  it 
appears  to  save  money.  A 1993  survey  of  employers 
found  that  HMO  premiums  were  about  7%  less  than  those 
for  fee-for-service  insurance.30  Employer  and  individual 
contributions  to  premiums  averaged  $158  per  month  for 
persons  in  HMO  plans  and  $170  per  month  in  fee-for-ser- 
vice plans.  Although  HMO  coverage  has  been  less  expen- 
sive than  fee-for-service  insurance  for  the  past  few  years, 
premiums  for  both  have  risen  at  similar  rates,  raising 
the  question  of  whether  savings  from  managed  care  is  a 
one-time  event  or  can  be  expected  to  continue.31  Data  on 
health  insurance  are  based  on  the  charges  for  premiums 
and  do  not  reveal  the  true  cost  of  providing  care.  Operat- 
ing costs  for  managed  care  could  be  considerably  lower 
than  the  premiums  reflect  as  companies  set  prices  below 
those  of  fee-for-service  plans  to  make  them  attractive  to 
consumers  while  still  achieving  the  maximum  profit. 

Two  unresolved  questions  remain.  First,  is  managed 
care  less  expensive  than  fee-for-service  health  care  be- 
cause of  an  advantage  in  efficiency  or  because  of  selec- 
tion bias?  A number  of  studies  have  shown  that  a younger 
and  healthier  population  elects  HMO  rather  than  fee-for- 
service  coverage,  demonstrating  the  potential  for  selec- 
tion bias  to  explain  cost  differences  in  plans. 

Second,  does  a primary  care  model  increase  savings 
beyond  the  level  projected  for  managed  care  alone?  In  a 
randomized  trial  within  a managed  care  plan,  it  was  found 
that  patients  assigned  a primary  care  gatekeeper  had  con- 
siderably lower  ambulatory  care  charges  ($21  per  person 
each  year)  than  those  not  assigned  a primary  care  physi- 
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cian,  but  that  hospital  and  total  health  care  costs  did  not 
differ  significantly.-’2 

Even  if  managed  care  does  not  clearly  save  money 
over  traditional  fee-for-service  insurance,  it  offers  the  po- 
litical benefit  of  sidestepping  an  explicit  public  discussion 
of  rationing.  Capitated  payments  under  managed  care 
force  the  health  plan  and  the  physician,  rather  than  the 
government,  to  decide  how  care  should  be  allocated.  The 
public  has  generally  opposed  rationing  of  health  care,  yet 
it  has  increasingly  accepted  managed  care  plans  that  limit 
access  to  certain  services.33 

Medicine's  Response 

Anticipating  the  growing  market  demand  for  generalist 
physicians,  the  Federated  Council  for  Internal  Medicine  has 
recommended  that  50%  of  graduates  from  internal  med- 
icine residency  programs  enter  the  practice  of  general  inter- 
nal medicine.3’  Even  if  50%  of  all  medical  students  were  to 
immediately  enter  generalist  fields,  however,  it  would  take 
almost  50  years  to  reach  the  point  at  which  the  overall  pool 
of  physicians  would  consist  of  50%  generalists.35 

Although  the  leadership  within  internal  medicine  has 
endorsed  generalist  training,  the  residency  choices  of  stu- 
dents often  undercut  this  policy.  Between  1986  and  1994 
the  number  of  US  medical  school  graduates  matched  to 
internal  medicine  residency  positions  declined  by  more 
than  30%.36  There  are  many  reasons  for  this  decrease  in 
interest,  including  higher  salaries  in  other  fields,  a percep- 
tion of  a better  lifestyle  for  specialists  versus  generalists, 
and  a lack  of  generalist  role  models  for  students  in  many 
medical  schools.  Although  most  deny  the  effect  of  antici- 
pated income  on  their  choice  of  specialty,  a strong  statis- 
tical association  has  been  shown  between  the  income  of  a 
specialty  and  the  percentage  of  residency  positions  filled 
in  that  specialty.37  The  primary  care  fields  of  internal  med- 
icine. family  medicine,  and  pediatrics  are  among  the  low- 
est paying. 

The  medical  school  curriculum  and  admission  meth- 
ods can  also  influence  a student’s  decision.  Jefferson 
Medical  College  (Philadelphia,  Pennsylvania)  has  in- 
creased the  number  of  its  graduates  who  become  general- 
ists by  designing  a recruiting  process  that  attracts  students 
interested  in  primary  care.38  Medical  schools  that  have  a 
department  of  family  medicine  and  less  federal  research 
funding  produce  more  generalists,  suggesting  the  im- 
portance of  specific  role  models  in  influencing  career 
choice.39  The  type  of  internal  medicine  training  program 
is  also  associated  with  a resident’s  decision  to  subspecial- 
ize. Nationwide,  60%  of  categorical  internal  medicine 
residents  elect  to  subspecialize,40  while  only  28%  of  those 
in  primary  care  internal  medicine  residencies  choose  to 
do  so.41  While  these  differences  suggest  a training  ap- 
proach that  can  encourage  the  development  of  more  gen- 
eral internists,  at  least  part  of  the  difference  is  most  likely 
attributable  to  student  selection.  Primary  care  positions 
constitute  about  10%  of  all  internal  medicine  residency 
positions,  making  their  current  impact  on  generalist  train- 
ing small.  Whether  an  expansion  of  primary  care  pro- 
grams can  induce  student  demand  is  unknown. 


Conclusion 

Perceiving  that  the  primary  care  model  can  provide 
cost-effective,  high-quality  service,  the  marketplace  is  de- 
manding more  generalist  physicians.  Although  research 
does  not  provide  overwhelming  support  for  such  a change, 
it  does  offer  encouragement.  The  leadership  of  internal 
medicine  (among  others)  has  embraced  the  training  of 
generalist  physicians. To  induce  medical  students,  how- 
ever, to  select  primary  care  training  will  require  alterations 
in  the  medical  school  student  selection  process  and  med- 
ical school  and  residency  curricula.  Training  programs 
will  have  to  invest  in  faculty  who  can  teach  primary  care. 
Finally,  salaries  across  specialties  will  have  to  become 
more  equitable,  a process  that  has  begun  to  occur  within 
HMOs  and  with  the  passage  of  Medicare's  resource-based 
relative  value  scale  fee  schedule. 
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A Conversation  About  Health  Care  Reform 


VICTOR  R.  FUCHS,  PhD,  Stanford,  California 

Professor  Victor  R.  Fuchs  is  the  Henry  J.  Kaiser  Jr  Professor  at  Stanford  (California)  University,  where  he  applies 
economic  analysis  to  social  problems  of  national  concern,  with  special  emphasis  on  health  and  medical  care.  He 
holds  joint  appointments  in  the  Economics  Department  and  the  School  of  Medicine’s  Department  of  Health  Research 
and  Policy.  Professor  Fuchs  is  a Distinguished  Fellow  of  the  American  Economic  Association  and  a member  of  the 
American  Philosophical  Society,  the  American  Academy  of  Arts  and  Sciences,  and  the  Institute  of  Medicine  of  the 
National  Academy  of  Sciences.  He  was  the  first  economist  to  receive  the  Distinguished  Investigator  Award  of  the 
Association  for  Health  Sendees  Research  and  has  also  received  the  Baxter  Foundation  Health  Services  Research 
Prize.  Professor  Fuchs  is  president-elect  of  the  American  Economic  Association.  His  latest  book.  The  Future  of 
Flealth  Policy,  was  published  by  Harvard  University'  Press  in  1993. 

The  following  edited  conversation  between  Professor  Fuchs  and  Linda  Hawes  Clever,  MD,  Editor  of  the  jour- 
nal, took  place  on  April  8,  1994. 


LHC:  What  is  the  most  important  goal  of  health  care  re- 
form ? 

VRF:  It  is  to  slow  the  rate  of  growth  of  health  care  expen- 
ditures. 

LHC:  Is  universal  coverage  not  important ? 

VRF:  It  is  important,  but  secondary  in  political  impor- 
tance. Many  persons  favor  it  as  an  abstract  concept,  but 
are  unwilling  to  support  the  subsidies  and  compulsion  re- 
quired to  achieve  it.  If  health  care  spending  was  not  in- 
creasing 3%  per  year  faster  than  the  rest  of  the  economy, 
I do  not  think  you  would  be  able  to  mount  great  political 
interest  in  health  care  reform. 

LHC:  So  the  reed  interest  is  on  the  part  of  the  businesses 
that  are  just  spending  too  much  and  cannot  stand  it. 

VRF:  Not  only  or  even  especially  business.  The  govern- 
ment sees  the  health  care  part  of  the  budget  growing  so 
much  faster  than  everything  else.  As  President  Clinton 
said  at  the  economic  summit,  unless  he  could  do  some- 
thing about  health  care,  everything  else  we  are  talking 
about  does  not  matter. 

LHC:  What  is  wrong  with  spending  15%  of  the  gross  na- 
tional product  on  health  care  ? 

VRF:  Nothing,  provided  three  conditions  are  met: 

• The  services  that  are  being  provided  must  be  worth 
what  they  cost.  If  many  are  not,  then  there  is  a case  for  re- 
ducing the  spending. 

• The  services  must  be  produced  as  efficiently  as  pos- 
sible. If  the  services  are  worthwhile,  but  we  are  wasting  a 


lot  of  resources,  human  and  capital,  in  producing  them, 
then  we  will  worry  about  how  much  we  are  spending. 

• The  resources  being  used  to  produce  the  services— 
the  physicians,  the  nurses,  the  capital  equipment,  the 
drugs,  and  so  forth— must  be  priced  fairly.  They  should  be 
getting  a true  competitive  rate  of  return,  but  not  more.  If 
there  are  monopoly  rents  and  monopoly  profits  being 
earned,  there  is  a reason  for  concern. 

LHC:  Do  you  think  health  care  is  being  held  to  a higher 
standard  or  different  standard  from  other  enterprises? 

VRF:  No.  For  the  most  part,  it  has  been  held  to  a lower 
standard.  Nobody  imagines  for  a moment  that  we  ought 
to  be  producing  the  best  possible  cars  of  the  highest  qual- 
ity regardless  of  what  they  cost.  Nobody  believes  that  we 
should  be  producing  the  best  possible  electronic  equip- 
ment, or  things  of  that  kind.  The  problem  is  that  third- 
party  payment— insurance— has  put  health  care  in  a very 
special  category.  Now,  are  there  other  sectors  where  the 
same  kinds  of  questions  could  be  raised?  The  defense  sec- 
tor is  certainly  one  of  them. 

LHC:  What  should  the  rate  of  growth  of  health  care  costs 
be? 

VRF:  Again,  if  the  three  conditions  were  met,  there 
would  be  no  reason  to  be  concerned  that  health  care 
spending  is  growing  more  rapidly  than  the  rest  of  the 
economy.  We  do  not  worry  if  automobile  spending  is 
growing  more  rapidly  or  if  spending  for  computers  is 
growing  more  rapidly  because  we  think  that  within  rea- 
sonable tolerance  limits,  those  three  conditions  are  being 
met.  So,  there  is  nothing  specifically  wrong  with  the  rate 
of  growth. 


(Fuchs  VR:  A conversation  about  health  care  reform.  West  J Med  1994;  161:83-86) 
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Once  health  care  costs  get  to  be  1/7  or  1/6  of  the  total 
economy,  however,  if  they  continue  to  grow  a lot  faster 
than  the  rest  of  the  economy,  it  does  begin  to  provoke  cer- 
tain kinds  of  strains,  and  you  are  going  to  get  reactions 
elsewhere.  But  fundamentally,  there  is  nothing  really 
wrong  with  any  particular  rate  of  growth.  Given  the  fact 
that  there  is  this  3%  gap  and  it  has  been  there  for  40  years, 
I think  the  target  over  the  next  decade  will  be  to  try  to 
bring  that  3%  gap  down  to  2%  or  1%,  and,  of  course, 
some  people  talk  about  bringing  it  down  to  parity  with  the 
rest  of  the  economy.  What  the  gap  ought  to  be  really  de- 
pends on  getting  those  other  three  things  right. 

LHC:  Who  will  declare  the  “ correct ” size  of  the  gap,  and, 
even  more  basically,  who  will  define  “ appropriate  care”? 
One  of  the  things  that  physicians  are  concerned  about  is 
to  make  sure  that  they  are  involved,  too,  not  just  re- 
searchers and  not  just  economists. 

VRF:  I agree  entirely.  I have  never  thought  that  econom- 
ics or  any  other  external  discipline  ought  to  be  providing 
the  answers.  What  we  ought  to  be  doing  is  trying  to  redi- 
rect the  questions.  The  answers  ought  to  be  coming  out  of 
medicine  itself. 

LHC:  / think  that  what  is  worrisome  to  physicians  is  the 
transition. 

VRF:  Physicians’  concern  about  the  transition  is  influ- 
enced by  many  factors:  relationships  with  patients,  fear  of 
malpractice  suits,  worries  about  maintaining  their  in- 
comes. All  these  concerns  tend  to  get  merged,  and  it  is 
difficult  for  physicians  to  sort  out  their  real  feelings. 

LHC:  Where  do  insurance  companies  fit  in  health  care  re- 
form? Do  they  have  to  fit  into  the  plan? 

VRF:  There  has  to  be  insurance.  After  all.  the  Kaiser  Plan 
is  an  insurance  company,  along  with  being  other  things. 
The  risks  are  being  shared  so  that  individuals  do  not 
have  to  bear  the  full  cost  of  their  own  illnesses.  To  that 
extent,  the  insurance  function  must  be  fulfilled.  Associ- 
ated functions  such  as  the  servicing  of  claims  and  so 
on  also  have  to  be  performed.  Insurance  companies  today 
do  not  always  provide  insurance.  Many  employers  are 
self-insured;  insurance  companies  provide  administrative 
services  only.  So.  under  any  system,  both  things,  the  risk 
pooling  and  the  administrative  services,  are  going  to  have 
to  be  done.  I am  concerned  about  having  these  integrated 
health  systems— the  systems  that  combine  hospitals  and 
physicians  and  prescription  drugs  and  possibly  other  ser- 
vices—being  led  by  profit-seeking  companies.  Having 
them  led  by  health  professionals,  particularly  physicians, 
is  preferable.  Many  of  the  most  successful  large-scale 
medical  enterprises  in  the  country,  such  as  the  Mayo 
Clinic  or  the  Kaiser  Plan  or  the  Group  Health  Cooperative 
in  Seattle,  are  characterized  by  a substantial  amount  of 
physician  leadership. 

LHC:  It  has  been  said  that  prevention  costs  more  money 
than  it  saves. 


VRF:  Most  studies  show  that  even  where  preventive  ac- 
tivities are  good  from  a health  perspective,  they  usually 
do  not  reduce  expenditures  for  health  care.  We  usually 
wind  up  having  spent  more  money  for  health  care,  and  the 
additional  spending  can  be  very  large.  You  can  imagine 
that,  for  example,  if  we  began  a large-scale  national 
screening  of  cholesterol  and  lipid  levels  and  treated  every 
abnormal  finding  very  aggressively,  the  increased  expen- 
ditures would  be  great.  One  of  the  leading  authorities  on 
the  economics  of  prevention  is  Louise  Russell  of  Rutgers 
University.  Her  conclusions  have  been  confirmed  by  other 
evidence  using  entirely  different  approaches. 

LHC:  But  then,  there  is  more  to  life  than  saving  money, 
and  the  question  is  how  do  you  weigh  values?  It  has  been 
said,  for  example,  that  the  most  cost-effective  thing  that 
you  can  do  to  save  health  care  expenditures  is  to  kill  all 
babies. 

VRF:  To  say  you  are  going  to  kill  all  babies  or  you  are  go- 
ing to  kill  off  everybody  over  70  is  completely  ignoring 
the  value  of  life  to  those  you  have  killed.  And  economists 
would  never  recommend  that.  An  economist  would  say 
that  those  values  are  part  of  what  goes  into  the  health  care 
equation. 

LHC:  It  seems  as  if  some  companies  want  only  to  save 
money.  The  value  of  health,  the  value  of  a life,  or  the  value 
of  nonsuffering  is  not  included  in  their  calculations. 

VRF:  That  may  be,  but,  if  so,  it  is  wrong.  It  should  not  be. 
But  what  you  may  hear  from  time  to  time  is  a frustration 
on  the  part  of  the  nonmedical  community  about  the  un- 
willingness of  many  physicians  to  confront  the  legitimacy 
of  concern  over  the  cost  of  medical  care.  There  is  a huge 
difference  between  saying  this  is  a legitimate  concern  that 
ought  to  come  into  calculations  along  with  other  things 
and  going  to  the  wild  extreme  and  saying  cost  is  the  only 
thing  we  ought  to  be  concerned  about. 

LHC:  Let  us  talk  about  tort  reform.  Do  you  think  it  is  an 
important  part  of  health  care  reform? 

VRF:  I think  it  is  moderately  important  to  get  a handle  on 
unreasonable  malpractice  suits  and  excessive  awards.  I do 
not  think  it  is  as  important  as  most  physicians  do,  judging 
from  questions  that  I get  at  meetings,  but  it  is  terribly 
important  symbolically  because  as  long  as  physicians  can 
say,  "Oh,  we  do  this  because  of  the  fear  of  malpractice,” 
it  stands  in  the  way  of  reaching  a more  rational  system  of 
delivery.  It  is  moderately  important  in  economic  terms, 
but  terribly,  terribly  important  from  the  point  of  view  of 
getting  physicians  behind  the  changes. 

LHC:  You  have  been  outspoken  about  not  linking  health 
insurance  to  employment.  Talk  about  the  “employment 
link.” 

VRF:  The  employment  link  that  is  preserved  in  the  Clin- 
ton Plan  is  not  a charade  exactly,  but  it  is  an  illusion.  The 
plan  really  aims  at  a de  facto  separation  of  employment 
and  insurance.  But  President  Clinton  wants  to  preserve 
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the  illusion  and  the  paraphernalia  of  an  employment- 
based  system.  This  has  been  judged  to  be  the  most  salable 
way  to  go  toward  universal  coverage.  I am  not  in  a posi- 
tion to  judge  the  political  salability  of  things.  I can  only 
look  at  the  plan  and  see  that  it  is  a tortured,  convoluted 
way  to  achieve  de  facto  separation  while  making  it  seem 
as  if  it  is  still  an  employment-based  system. 

First  of  all,  there  can  never  be  universal  coverage 
unless  you  have  individual  mandates  to  go  with  the  em- 
ployment mandates.  And  there  will  be  a lot  of  cross- 
subsidizing of  all  kinds.  A real  employment-based  system 
is  one  in  which  each  employer  is  responsible  for  the 
health  care  of  his  or  her  employees.  In  the  Clinton  Plan, 
nearly  everyone  is  going  into  a pool.  The  employer  is  not 
going  to  choose  the  insurance  options.  The  employer  ba- 
sically is  going  to  pay  a tax.  If  we  had  a system  based 
on  a payroll  tax,  or  if  we  had  a system  based  on  a value- 
added  tax,  there  is  no  more  reason  to  call  one  an  employ- 
ment-based system  than  the  other. 

LHC:  A lot  of  resistance  is  coming  from  employers  be- 
cause they  believe  that  much  of  the  burden  is  going  to  be 
put  on  them. 

VRF:  We  know  that  there  is  a lot  of  talk  and  a lot  of  fuss 
about  that.  I think  that  we  pay  too  much  attention  to  the 
resistance  to  change,  and  we  credit  it  with  too  much  sub- 
stantive importance.  We  should  not  exaggerate  the 
amount  of  real  harm  and  damage  that  is  being  done.  It  is 
easier  to  yell  a lot  than  to  make  the  change.  Going  to  a 
different  system  is  not  going  to  be  painless  or  costless  to 
employers.  On  the  other  hand,  the  fact  that  they  yell  a lot 
does  not  tell  me  that  the  cost  is  going  to  be  great. 

LHC:  A lot  of  heat  and  not  much  light. 

VRF:  That  is  right.  One  group  where  one  can  see  a def- 
inite and  immediate  effect  is  the  group  that  employs 
workers  at  or  close  to  the  minimum  wage.  If  you  are  em- 
ploying people  and  paying  them  $9,000  or  $10,000  a year 
in  salary,  and  you  suddenly  have  to  add  another  $4,000 
for  health  insurance,  that  is  a 40%  increase  in  the  cost  of 
their  labor.  We  have  no  experience  with  increases  of  that 
magnitude.  When  we  increase  the  minimum  wage,  we 
may  increase  it  by  25  cents  an  hour  or  something  like  that. 
With  the  large  increases  implied  by  health  insurance,  em- 
ployers of  low-wage  workers  will  have  to  let  some  of 
them  go  because  they  cannot  absorb  that  kind  of  increase, 
nor  will  they  find  it  easy  to  pass  all  of  the  cost  on  to  their 
customers.  In  this  case,  there  is  real  substance  behind  the 
heat. 

LHC:  Then  there  is  the  proposal  to  subsidize  minimum- 
j!  wage  employers. 

VRF:  Yes,  it  is  based  on  the  size  of  the  employer,  which 
makes  no  sense  to  me  at  all.  I have  always  been  in  favor 
of  subsidizing  low-income  persons.  But  the  way  that  the 
Clinton  Plan  and  several  of  the  other  plans  choose  to  sub- 
[ sidize  is  very  inefficient.  It  is  inefficient  for  two  reasons. 
First,  it  is  going  to  be  very  costly  to  administer  subsidies 


based  on  individual  incomes.  You  have  to  gather  enor- 
mous amounts  of  information  if  you  want  to  enforce  the 
law  fairly  and  completely.  You  have  to  spend  a great  deal 
on  enforcement  because  there  is  a great  temptation  to 
work  off  the  books  or  to  evade  the  income  tax. 

The  other  bad  feature  is  that  even  where  you  put  aside 
the  administrative  cost,  the  enforcement  cost,  and  the  eva- 
sions, you  are  putting  low-income  people  into  a high  mar- 
ginal tax  bracket  because  they  lose  the  subsidy  as  their 
income  increases.  I will  give  you  some  concrete  figures. 
Let  us  say  that  a family  at  a poverty  level  of  $14,000  a 
year  is  going  to  get  full  subsidy,  which  is  worth  $5,000  for 
family  insurance.  Now,  at  $28,000,  which  is  double  the 
poverty  level,  the  subsidy  disappears.  And  in  between,  it 
goes  down  as  income  goes  up.  $o  of  that  additional 
$14,000  that  a family  is  going  to  earn,  it  is  going  to  pay 
income  tax  on  that  amount.  It  is  going  to  pay  Social  Se- 
curity tax  on  it.  That  family  is  going  to  lose  its  earned  in- 
come tax  credit,  and  it  is  going  to  lose  $5,000  worth  of 
health  insurance.  Henry  Aaron  made  a calculation  on  the 
Cooper  Plan  that  the  people  who  go  from  poverty  to  twice 
poverty  will  face  a marginal  tax  rate  of  84%;  they  will 
keep  16  cents  out  of  every  additional  dollar  that  they  earn. 
That  is  not  much  incentive  to  try  to  improve  earnings,  to 
get  a better  job,  to  work,  or  to  move.  And  that  is  a funda- 
mental weakness  in  all  plans  that  subsidize  individuals 
based  on  their  income. 

LHC:  How  should  they  be  subsidized? 

VRF:  The  approach  that  I favor  is  to  provide  them  with 
insurance  financed  by  a general  tax  so  that  the  subsidy  is 
more  elastic.  For  instance,  if  it  is  an  earmarked  value- 
added  tax,  the  more  you  spend,  the  more  you  are  con- 
tributing to  the  financing  of  health  care.  But  the  implicit 
subsidy  declines  in  proportion  to  your  spending.  It  does 
not  disappear.  You  do  not  have  $5,000  suddenly  disappear 
between  $14,000  and  $28,000  of  income.  Let  us  say  the 
tax  is  5%,  then  5%  would  disappear  by  virtue  of  your  ad- 
ditional spending.  Moreover,  it  cannot  be  evaded.  It  does 
not  matter  whether  you  are  working  off  the  books  or 
whether  you  got  the  money  from  your  father-in-law,  or 
whatever.  If  you  are  spending,  you  are  paying. 

LHC:  What's  the  resistance  to  a value-added  tax? 

VRF:  Taxes  are  not  popular.  It  makes  it  more  evident  that 
you  are  paying  for  it.  The  name  of  the  game  politically 
seems  to  be  to  make  people  think  that  somebody  else  is 
paying  for  it.  But  a mandate  is  a tax. 

LHC:  What  about  cost  sharing  as  a way  of  keeping  down 
health  care  expenditures? 

VRF:  You  mean  copayment? 

LHC:  Yes. 

VRF:  I have  always  felt  that  a modest  copayment  done  in 
the  simplest  manner  from  an  administrative  point  of  view 
is  a worthwhile  thing  to  keep  a patient  involved  and  aware 
that  medical  care  does  cost  money.  What  do  I mean?  I 
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mean  something  like  $10  every  time  you  go  to  the  doctor 
or  $5  every  time  you  get  a prescription  filled.  But  if  it  is 
something  that  is  going  to  involve  elaborate  record-keep- 
ing. bookkeeping,  billing,  things  like  that,  it  is  not  worth 
it. 

LHC:  Copayments  discourage  the  use  of  medical  care  by 
poor  people,  people  who  cannot  even  pay  their  bus  fare. 

VRF:  Well,  if  you  had  a modest  copayment,  like  $10  a 
physician  visit  and  $5  a prescription,  you  could  leave  it  to 
the  plan  to  have  a special  provision  to  waive  the  copay- 
ment for  very  poor  people. 

LHC:  Is  including  long-term  care,  which  is  primarily  so- 
cial care,  going  to  sink  the  plan  ? Should  it  be  included  in 
a medical  plan,  or  should  there  be  a whole  other  struc- 
ture? 

VRF:  It  is  important  at  this  point  to  establish  the  principle 
of  universal  coverage  equitably  financed  within  an  orga- 
nization-and-delivery  framework  that  can  come  closer  to 
the  appropriate  rate  of  growth  of  health  care  spending. 
Once  that  has  been  done,  we  could  think  about  expanding 
the  scope  of  benefits  and  things  of  that  kind.  It  is  going  to 
be  difficult  enough  to  do  that,  and  it  is  asking  too  much  to 
do  everything  right  from  the  start. 

LHC:  One  of  the  things  that  I am  concerned  about  is 
medical  education.  Right  now.  And  research.  Right  now.  I 
have  a concern  that  important  programs  are  being  ad- 
versely affected. 

VRF:  They  are.  And  they  should  be.  Medical  education 
has  never  taken  seriously  the  kind  of  questions  that  we 
have  been  discussing  up  until  now.  The  people  who  run 
the  divisions  and  departments  of  medicine  need  to  sit 
down  and  say,  “What  kinds  of  educational  programs 
should  we  have  for  the  kind  of  health  care  system  that  we 
see  evolving?”  I would  be  reluctant  to  try  to  maintain 
medical  education  as  it  is.  In  medical  education,  it  is  cus- 
tomary to  take  the  cost  of  education  as  a given  and  to  ask, 
how  can  we  find  the  money  to  fund  it?  Rather,  we  should 
start  asking,  what  are  we  trying  to  accomplish  and  are 
there  ways  of  accomplishing  it  at  a lower  cost?  Or  to  ask 
an  even  more  important  question:  are  we  trying  to  accom- 
plish what  we  ought  to  be  trying  to  accomplish? 

For  example,  the  division  of  cardiology  at  Stanford 
University  has  an  imaginative  new  approach.  Rather  than 
coming  purely  from  thinking  about  education,  it  is  an  ap- 
proach that  comes  from  thinking  about  the  delivery  of  ser- 
vices to  patients  in  the  community,  working  backwards  to 
the  kinds  of  educational  and  research  programs  that  we 
ought  to  have.  Medical  education  should  be  planned  with 
careful  thought,  starting  with  consideration  of  the  needs 
of  patients  and  of  society.  The  problem  with  education 
and  research  up  until  now  is  that  as  long  as  the  money  was 
available,  it  was  a top-down-driven  system. 

LHC:  Do  you  have  any  comments  about  the  role  of  nurse 
practitioners  and  physician  assistants  in  health  care? 


VRF:  1 was  very  enthusiastic  about  physician  extenders  20 
years  ago.  My  reading  of  the  literature  at  that  lime  said  that 
there  were  many  settings  and  situations  where  physician 
extenders  working  under  physician  supervision  could  do 
as  well  as  physicians  at  lower  costs.  The  country  decided 
to  go  the  other  way— to  expand  greatly  the  number  of 
physicians.  This  has  led  me  to  say  that  the  physician  ex- 
tender is  a solution  whose  time  has  passed.  As  long  as  you 
had  all  those  physicians  out  there,  there  was  no  room  for 
extenders  because  physicians  had  to  make  a living  first. 
We  are  coming  again  to  a time  when  we  need  to  recon- 
sider. Patients  seek  medical  care  for  a continuum  of  con- 
ditions and  needs  and  require  a continuum  of  personnel  to 
meet  those  needs.  There  are  many  times  when  a patient’s 
needs  could  be  better  met  by  someone  who  has  more  time 
to  spend  because  their  time  is  less  expensive,  someone 
who  can  communicate  with  patients  in  their  own  language 
or  vocabulary  or  idiom  and  who  is  sensitive  to  the  prob- 
lems that  patients  may  face  at  home  or  on  the  job  or  in 
their  relationships.  So,  yes,  I am  in  favor  of  physician  ex- 
tenders, but  in  a setting  where  there  is  supervision,  where 
there  are  protocols,  and  where  there  are  checks  and  bal- 
ances and  opportunities  for  referral  and  consultation. 

LHC:  Ax  you  know,  a number  of  states  allow  independent 
practices  for  nurse  practitioners. 

VRF:  Once  we  have  integrated  health  care  plans,  supervi- 
sion will  come  back.  There  will  be  no  scope  for  individ- 
ual physician  extenders  any  more  than  there  will  be  scope 
for  physicians  in  solo  practice. 

LHC:  On  the  specialist-subspecialist  issue,  do  you  have 
any  thoughts  ? 

VRF:  Yes.  In  many  specialties  there  is  not  enough  work 
to  keep  physicians  busy  in  their  specialties.  That  was  true 
when  I studied  general  surgeons  20  years  ago,  and  it  is 
still  true.  1 do  not  think  one  can  give  general  answers  to 
this,  however,  because  it  depends  on  what  kind  of  disease 
and  what  kind  of  patient  we  are  talking  about.  For  exam- 
ple, in  diabetes  it  may  be  that  the  best  combination  is  an 
endocrinologist,  working  with  physician-extender  spe- 
cialists in  diabetes,  as  opposed  to  a general  practitioner 
who  is  neither  one  nor  the  other.  So  it  all  depends  on  the 
disease  and  the  patient. 

LHC:  It  would  be  very  nice  if  we  could  have  the  luxury 
and  the  opportunity  of  doing  some  of  this  fine-tuning. 

VRF:  Let  me  leave  you  with  a final  thought.  The  intellec- 
tual challenge  to  academic  medicine  has  never  been 
greater  than  it  is  today:  how  do  you  organize  to  deliver  the 
most  effective  care,  and  what  kinds  of  interventions  are 
most  effective  in  what  settings  with  what  kind  of  person- 
nel? When  you  develop  new  technologies,  bear  in  mind 
how  you  are  going  to  deliver  them  and  at  what  cost.  The 
creative,  scientific,  and  intellectual  challenges  are  enor- 
mous. Basic  science  needs  to  continue,  and  basic  scien- 
tists go  where  the  ideas  go.  But  there  needs  to  be  better 
communication  among  basic  science,  the  practice  of  med- 
icine, and  the  needs  of  patients. 
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In  the  Meantime 

Health  care  reform  is  years  away.  In  the  meantime, 
we  have  health  care  revolution.  As  with  all  revolutions, 
important  matters  are  not  receiving  enough  attention.  One 
of  the  most  neglected  issues  is  the  fate  of  medical  educa- 
tion and  research  and  of  teaching  institutions.  There  is 
plenty  of  talk  about  the  training  of  specialists  and  subspe- 
cialists. What  about  medical  students?  Surely  we  have  not 
seen  the  last  of  physicians  who  take  simple  pleasure  in 
listening  to  patients  (and  their  hearts)  because  they  can 
discover  important  information  from  the  endeavor. 

Glaser  is  concerned  that  the  lack  of  intense,  long-term 
hospital  experience  will  impair  students’  abilities  to  learn 
how  to  do  a thorough  history  and  physical  examination 
and  to  learn  the  natural  history  of  disease.1  Perhaps  rota- 
tions through  hospices,  nursing  homes,  rehabilitation  cen- 
ters, and  home  care  programs  could  help. 

Aside  from  the  teaching  site,  however,  who  will  teach 
medical  students  the  art  of  history  taking  and  physical  di- 
agnosis? We  know  that  these  outshine  all  of  technology  in 
determining  a patient’s  diagnosis  and  prognosis.2  Who 
will  teach  patient  education  and  counseling?  Who  will 
teach  warm-hearted  skills  that  build  trust  and  are  essential 
to  healing?  Who  will  teach  about  values  and  practical 
ethics?  As  primary  care  clinicians  rush  through  an  in- 
creased load  of  patients,  will  subspecialists  be  willing  or 
able  to  teach  the  basics?  Is  there  a place  for  displaced 
physicians,  for  physicians  with  superlative  skills  who  take 
good  care  of  patients  in  the  old-fashioned  way— with 
more  time  and  less  technology— to  teach  medical  students 
and  house  officers?  Should  these  and  other  teachers  be 
paid  for  teaching  time  away  from  their  office  practices 
when  they  thereby  lose  income?  Who  will  pay  them? 

Another  threatened  essential  is  clinical  research.  We 
must  continue  to  learn  so  we  can  contend  better  with  the 
known  and  unknown.  Science  has  not  conquered  nature. 
Some  enterococci  now  respond  to  no  single  antibiotic  or 
combination  of  antibiotics.  Multiple  drug-resistant  tuber- 
culosis is  killing  patients  and  health  care  workers.  Breast 
and  prostate  cancers  are  epidemic,  and  we  know  neither 
cause  nor  cure.  The  only  recourse  is  research.  Yet,  as 
Cadman  notes,  the  research  productivity  of  young  physi- 
cian-investigators is  threatened  by  pressure  to  support 
themselves  by  caring  for  patients  and  by  their  impaired 
opportunity  to  obtain  grants,  since  renewal  grants  are  four 
times  more  likely  to  be  awarded  than  new  ones.3  Solutions 
may  include  developing  a new  national  research  strategy, 
providing  more  support  (money  and  moral),  and  teaching 
the  principles  and  practice  of  clinical  investigation  at  all 
levels  of  medical  training. 

During  this  “meantime,”  what  will  become  of  aca- 
demic medical  centers?  To  serve  our  country’s  needs  best, 
these  centers  must  continue  their  teaching  and  research 
programs.  Now,  under  managed  care,  the  expense  of 
treating  patients  can  drain  resources  away  from  house 
staff  education  and  continuing  education.  Funds  are  being 


shifted  from  investing  in  the  future  to  protecting  the  pres- 
ent. Every  incentive  is  away  from  caring  for  the  most 
vulnerable,  the  most  afflicted,  the  most  needy.  But  if  phy- 
sicians in  these  centers  do  not  provide  care  for  sick  pa- 
tients and  continue  searching  for  clinical  advances,  who 
will?  Will  risk-adjusted  payments  come  soon  enough? 
Will  they  be  adequate? 

What  is  happening  now  to  America’s  teaching  institu- 
tions? A dangerous  downward  spiral  seems  to  be  swirling 
them  into  debility.  There  may  be  a subtle  yet  deadly  fal- 
ter in  our  education  and  research  momentum.  Newly 
minted  health  maintenance  organizations  (HMOs)  and 
corporations  determined  to  save  money  simply  do  not  see 
teaching  and  research  as  their  social  responsibilities.  No 
level  of  government  is  stepping  in  to  help.  As  patients  re- 
spond to  the  federal  government  policy  of  encouraging 
entry  into  Medicare  HMOs,  existing  support  of  medical 
education  drops.  We,  therefore,  find  with  surprise  and  dis- 
may that  the  future  of  our  very  foundation — teaching  and 
research  in  academic  medical  centers— is  at  risk.  Some 
have  said  that  if  economics  continues  eroding  education, 
research,  and  the  care  of  patients,  there  will  be  little  left 
of  medicine  to  reform  by  the  time  health  care  reform  is 
under  way. 

Those  who  understand  the  risks  our  patients  and  their 
families  face  must  insist  that  medical  education  and  prog- 
ress be  high  priorities.  We  simply  must  raise  these  issues 
to  greater  visibility.  We  cannot  coast  on  past  victories. 
Policymakers  and  the  public  may  not  appreciate  the  lag 
time  between  recognizing  a problem,  discovering  a solu- 
tion, and  applying  a new  approach  safely  and  effectively. 
They  may  not  know  that  basic  science,  or  the  rain  forest, 
may  have  clues  that  even  precede  recognition  of  a prob- 
lem. To  scale  the  peaks  looming  above  us,  we  must  rec- 
ognize the  need  for  the  partnership  of  medical  education 
and  research,  insist  upon  it,  and  form  coalitions  with  our 
patients  and  others  so  we  can  pull  and  push  each  other 
along.  We  must  use  this  “meantime”  to  work  on  a healthy 
future. 

LINDA  HAWES  CLEVER,  MD 
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Perioperative  Cardiac  Morbidity — 
Epidemiology,  Costs,  Problems, 
and  Solutions 

The  review  article  by  Darryl  K.  Potyk,  MD.  in  this  is- 
sue of  The  Western  Journal  of  Medicine  addresses  a 
timely  and  important  subject.1  Before  discussing  some  of 
the  issues  brought  up  by  Dr  Potyk,  I think  it  worthwhile 
to  review  the  importance  of  the  problem  of  perioperative 
cardiac  morbidity. 
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Epidemiology 

Cardiovascular  disease  continues  to  he  the  leading 
cause  of  death,  accounting  for  one  of  every  two  deaths  in 
the  United  States.  Canada.  Western  Europe,  and  Japan.2 
Cardiovascular  disease  will  continue  to  be  a challenging 
problem  over  the  next  50  years  because  of  the  accelera- 
tion in  aging  of  the  populations  of  these  countries.  The 
complications  from  cardiovascular  disease  are  exacer- 
bated by  stress;  thus,  it  is  not  surprising  that  cardiovascu- 
lar disease  complications  are  considerable  in  patients 
undergoing  anesthesia  and  surgical  intervention  due  to  the 
stresses  inherent  in  the  prolonged  perioperative  period. 

The  impact  of  perioperative  cardiac  morbidity  is  sub- 
stantial for  patients  undergoing  either  a cardiac  or  non- 
cardiac operation,  but  1 will  discuss  only  those  patients 
having  a noncardiac  operation.  Of  the  25  million  patients 
per  year  in  the  United  States  who  undergo  a noncardiac 
operation,  about  a third,  or  8 million  patients,  either  have 
coronary  artery  disease,  two  or  more  major  risk  factors 
for  coronary  artery  disease,  or  are  older  than  65  years.-' 
Therefore,  it  is  not  surprising  that  when  this  large  group 
of  patients  is  subjected  to  stress  over  a three-  to  four-day 
perioperative  period,  cardiovascular  complications  result. 
The  best  estimates  of  serious  perioperative  cardiac  mor- 
bidity-myocardial infarction,  ventricular  failure,  unstable 
angina— range  between  1%  and  10%  or  more,  depending 
on  the  subset  of  patients  and  the  type  of  surgical  proce- 
dure.-' Overall,  we  estimate  that  about  4%  of  the  25  million 
patients,  or  more  than  1 million  patients,  have  serious  peri- 
operative cardiac  morbidity  following  noncardiac  surgical 
treatment  in  the  United  States. 

The  effects  of  aging  on  the  surgical  population  are 
even  more  substantial  than  on  the  general  population. 
Currently  25%  of  those  having  an  operation  (versus  10% 
of  the  general  population)  are  older  than  65,  with  33% 
having  cardiovascular  disease.2-3  Over  the  next  30  years, 
we  estimate  that  37  million  patients  a year  will  undergo 
an  operation,  with  12  million  being  older  than  65  and  20 
million  having  cardiovascular  disease.  As  a result,  periop- 
erative cardiac  morbidity  also  will  increase  substantially 
unless  diagnostic  and  therapeutic  techniques  can  be  de- 
veloped to  mitigate  the  effects  of  the  unrelenting  process 
of  aging. 

Cost  Estimates 

Of  the  $900  billion  annual  United  States  health  care 
cost,  about  $300  billion  is  spent  on  surgical  cost  (25  mil- 
lion operations  per  year  times  $12,000  per  operation). 
Major  adverse  events  following  a surgical  procedure  con- 
stitute about  18%  of  the  surgical  cost,  or  $54  billion 
annually  (United  States).4-5  Two  thirds  of  this  adverse- 
incident  cost,  or  $33  billion,  is  attributable  to  cardiovas- 
cular complications  following  an  operation,  including 
myocardial  infarction,  ventricular  failure,  unstable  an- 
gina, stroke,  and  cerebral  dysfunction.  The  subgroup  of 
cardiac  complications  costs  about  $22  billion,  which  is 
about  70%  of  the  cost  of  cardiac  complications  in  the 
medical  population  ($33  billion  annually).  In  addition, 
because  of  the  more  rapid  aging  of  patients  being  treated 


surgically,  it  is  estimated  that  by  2018,  surgical  and  med- 
ical cardiac  complication  costs  will  be  nearly  identical, 
each  being  $40  billion  annually  in  the  United  States.4-5 

Thus,  perioperative  cardiac  morbidity  is  a serious  and 
growing  problem,  affecting  more  than  a million  persons 
in  the  United  States  alone  and  consuming  more  than  $20 
billion  annually  in  health  care  cost. 

Solutions 

The  solution  to  the  problem  of  perioperative  cardiac 
morbidity  has  been  addressed  over  the  past  35  years,  with 
most  studies  attempting  to  define  the  preoperative  predic- 
tors of  adverse  events.-'  Defining  such  predictors,  it  was 
argued,  enabled  high-risk  patient  subsets  to  be  identified, 
allowing  the  most  effective  medical  therapy  to  be  tried,  al- 
ternate surgical  techniques  to  be  carried  out,  or  the  in- 
volved coronary  arteries  to  be  revascularized.  The  studies 
of  the  1960s  and  1970s  did  identify  recent  myocardial  in- 
farction as  an  important  predictor,  altering  the  standard  of 
care.  Pivotal  studies  of  Goldman,  Detsky,  and  others  in 
the  1970s  and  1980s  extended  the  results  of  early  studies 
and  identified  risk  indices  that  allowed  high-risk  subsets 
to  be  ascertained.'  More  recently  it  has  been  recognized 
that  the  data  from  routine  testing— history,  physical  exam- 
ination, electrocardiogram,  and  chest  x-ray  film— may  not 
be  sufficiently  sensitive,  resulting  in  the  investigation  of 
more  specialized  testing.  From  these  studies,  performed 
during  the  1980s  and  early  1990s,  a series  of  recommen- 
dations evolved,  suggesting  that  exercise  stress  testing,  ra- 
dionuclear  assessment  of  ventricular  function,  ambulatory 
Holter  monitoring,  perfusion  scintigraphy,  or  pharmaco- 
logic stress  scintigraphy  and  echocardiography  were  sen- 
sitive and  accurate  tests  that  could  be  used  for  predicting 
results  and  therefore  differentiating  high-risk  subsets.6-7 
Substantial  controversy  arose,  however,  for  each  of  these 
modalities  when  other  independent  studies  had  contradic- 
tory results,  suggesting  that  predictor  values  were  not  as 
high  as  those  reported  in  the  initial  studies  of  these  tech- 
nologies.8 

The  recognition  of  this  important  problem  of  risk 
stratification  and  the  examination  of  possibly  important 
specialized  tests,  though  yielding  controversial  results, 
led  to  the  following  important  insights. 

• No  one  preoperative  test  is  accurate  for  predicting 
outcome  when  applied  to  a large  spectrum  of  patients. 
Identifying  a subset  is  critical. 

• Perioperative  myocardial  infarction  is  a complex 
disorder,  being  precipitated  by  one  or  more  mechanisms, 
including  increases  in  myocardial  oxygen  consumption, 
precipitating  ischemia  and  infarction;  increases  in  the  co- 
agulable  state,  precipitating  thrombosis;  and  other  mech- 
anisms, including  altered  vascular  tone,  endothelial  func- 
tion, and  leukocyte  function.3  As  a result,  a preoperative 
test  that  alters  myocardial  oxygen  consumption,  such  as 
exercise  treadmill  or  dobutamine-stress  scintigraphy,  per- 
haps will  only  predict  infarctions  induced  by  similar 
abnormal  changes— oxygen  consumption  increases— but 
will  not  predict  infarctions  associated  with  a different 
mechanism,  such  as  thrombosis.  Similarly,  a test  that  al- 
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ters  coronary  artery  tone,  such  as  dipyridamole-thallium 
scintigraphy,  may  only  predict  infarctions  associated  with 
altered  tone  or  coronary  steal  and  not  infarctions  precipi- 
tated by  increases  in  oxygen  consumption,  for  example.8'9 
Therefore,  the  reasons  for  the  limitations  of  these  tests  are 
understandable. 

• Recently  it  has  been  appreciated  that  it  is  not  only 
preoperative  chronic  disease  that  affects  outcome,  but 
also  intraoperative  and  postoperative  pathologic  changes, 
such  as  the  stress  response,  alterations  in  hemodynamics, 
or  coagulation  changes.6  Thus,  preoperative  testing  is  in- 
herently limited,  and  preoperative  information,  though 
important,  should  be  used  in  association  with  information 
derived  from  perioperative  physiologic  changes  to  com- 
prehensively define  the  predictors  of  outcome.  For  exam- 
ple, a patient  may  have  a stable  preoperative  disease,  but 
may  be  subjected  to  intensive  intraoperative  or  postoper- 
ative stresses  and  therefore  be  converted,  in  effect,  to  a 
high-risk  patient.  Similarly,  a patient  who  is  at  risk  preop- 
eratively,  manifesting  either  a high  risk-index  score,  isch- 
emia, or  a redistribution  abnormality,  may  undergo  a 
relatively  benign  intraoperative  and  postoperative  course 
and  be  at  little  risk  for  an  adverse  cardiac  event. 

Therefore,  preoperative  testing  is  important  for  distin- 
guishing high-risk  subsets;  however,  information  derived 
from  such  testing  must  be  evaluated  along  with  other  in- 
traoperative and  postoperative  “stress  testing  results”  or 
perturbations. 

Risk  Assessment  and 
Vascular  Surgery 

Dr  Potyk  addresses  cardiac  risk  assessment  in  the 
population  of  patients  undergoing  peripheral  vascular 
surgery.1  The  focus  on  patients  having  this  type  of  opera- 
tion is  appropriate  because  such  patients  represent  a high- 
risk  subset  with  cardiac  complications  occurring  with  a 
frequency  of  5%  to  20%  in  reported  studies.  This  is  also 
the  group  in  whom  specialized  preoperative  cardiac  test- 
ing has  been  investigated  most  extensively.  In  the  first 
section,  the  relationship  between  coronary  artery  disease 
and  peripheral  vascular  disease  is  reviewed,  allowing  in- 
sight into  the  critical  underlying  problem.  The  second 
section  addresses  cardiac  risk  assessment  using  noninva- 
sive  cardiac  testing.  Several  of  the  controversies  given  in 
the  discussion  earlier  are  highlighted  and  indexed,  includ- 
ing a number  of  the  key  papers.  Limitations  of  several  of 
these  techniques  also  are  addressed.  Because  of  the  con- 
siderations regarding  the  complexity  of  the  abnormal 
changes  leading  to  perioperative  infarction  and  the  con- 
siderations regarding  the  importance  of  the  preoperative 
existence  of  chronic  disease  versus  intraoperative  and 
postoperative  stress  responses,  many  of  the  noninvasive 
tests  are  limited  when  applied  to  the  general  population  or 
even  to  subsets  of  high-risk  patients. 

The  third  section  addresses  preoperative  strategies  to 
decrease  the  incidence  of  postoperative  complications. 
Although  the  literature  on  coronary  artery  bypass  grafting 
and  percutaneous  transluminal  coronary  angioplasty  gen- 
erally is  supportive,  Potyk  raises  considerations  regarding 


cumulative  morbidity  and  mortality,  when  considering  pro- 
phylactic revascularization  before  surgery.  Furthermore, 
conclusions  regarding  such  strategies  remain  speculative 
because  of  the  absence  of  large-scale  multicenter  outcome 
studies.  Finally,  Potyk  emphasizes  the  importance  of  intra- 
operative monitoring  techniques;  few  prospective  large- 
scale  studies  address  such  technology,  however.  In  fact, 
recent  studies  may  even  suggest  that  the  widespread  use  of 
sensitive  techniques  such  as  intraoperative  transesophageal 
echocardiography  may  not  be  indicated  in  a broad  spec- 
trum of  patients.10  A cautious  approach  is  warranted  when 
interpreting  these  promising  early  studies.  The  importance 
of  the  postoperative  period  is  appropriately  emphasized;  it 
is  now  recognized  that  the  majority  of  infarcts  occur  not 
intraoperatively,  when  stress  is  presumably  highest,  but 
postoperatively.  This  finding  confirms  the  importance  of 
modulating  stress  by  intraoperative  anesthetic  and  stress- 
modulating  techniques,  and  it  challenges  us  to  develop 
similar  stress-modulating  therapies  (such  as  the  analgesics, 
sedative  hypnotics,  or  cu-agonists)  and  anti-ischemic  ther- 
apies (such  as  adenosine-regulating  agents)  for  this  impor- 
tant period. 

Conclusions 

Perioperative  cardiac  morbidity  is  now  recognized  as 
a substantial,  challenging,  and  costly  problem.  The  solu- 
tion to  this  problem  involves  preoperative  subset  identifi- 
cation using  cost-effective,  specialized  testing  techniques 
that  have  been  proved  in  large-scale  outcome  trials. 
Equally  critical  to  the  solution,  however,  is  the  develop- 
ment of  intraoperative  and  postoperative  detection  tech- 
niques and  therapeutic  modalities,  validated  in  rigorous 
large-scale  outcome  trials.  The  mandate  is  clear— we  must 
take  an  aggressive  approach  to  mitigate  cardiac  morbidity 
and  mortality  in  aging  high-risk  surgical  patients. 

DENNIS  T.  MANGANO,  PhD,  MD 
Vice  Chair  ami  Professor 
Department  of  Anesthesia 
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Bilateral  Psoas  Abscesses 
Following  Acupuncture 

To  the  Editor:  We  report  a case  of  bilateral  psoas  ab- 
scesses, treated  by  percutaneous  drainage  and  prolonged 
antibiotic  therapy,  in  which  an  acupuncture  procedure 
was  a possible  cause. 

Report  of  a Case 

The  patient,  a 49-year-old  man  with  a history  of  chron- 
ic low  back  pain,  presented  with  acute  right  lower  quad- 
rant abdominal  pain,  nausea,  and  vomiting.  Over  the  pre- 
vious two  weeks,  he  had  experienced  malaise,  anorexia, 
night  sweats,  bilateral  leg  edema,  and  a 6-kg  (13-lb) 
weight  loss.  Three  weeks  before  admission,  he  underwent 
acupuncture  of  both  sides  of  his  lower  back.  The  proce- 
dure was  done  by  a licensed.  United  States-trained  acu- 
puncturist who  used  disposable  needles  after  “prepping 
the  area”  with  rubbing  alcohol. 

On  physical  examination,  he  was  pale,  appeared  ill, 
and  had  a temperature  of  39°C,  pulse  1 10  beats  per 
minute,  respirations  20  per  minute,  and  blood  pressure 
150/70  mm  of  mercury.  Other  abnormal  findings  were 
diffuse  abdominal  tenderness  with  a fullness  in  the  right 
lower  quadrant  and  pronounced  bilateral  pitting  edema. 
Relevant  laboratory  findings  included  a leukocyte  count 
of  33.1  X 1()1’ per  liter  (0.71  neutrophils,  0.21  bands,  0.08 
lymphocytes),  hematocrit  of  0.3  (30%),  total  protein  level 
of  60  grams  per  liter  (6  grams  per  dl),  and  an  albumin 
value  of  29  grams  per  liter  (2.9  grams  per  dl).  The  eryth- 
rocyte sedimentation  rate  was  normal. 

A bone  scan  showed  no  osteomyelitis.  Computed  to- 
mography (CT)  of  the  abdomen  showed  generalized  en- 
largement of  both  psoas  muscles  with  mixed  areas  of 
attenuation  (Figure  1).  Fine-needle  aspiration  of  these  ar- 
eas yielded  pus  that  grew  Staphylococcus  aureus.  The  ab- 
scesses were  drained  percutaneously  under  CT  guidance. 
The  patient  received  nafcillin  sodium  intravenously  for 
six  weeks  and  then  oral  dicloxacillin  for  six  weeks.  Six 
months  after  treatment,  clinical  evaluation  and  CT  showed 
complete  resolution. 

Psoas  abscesses  should  be  suspected  in  patients  with 
fever,  abdominal  pain,  and  a limp.  Classic  signs  include 
flexion  plus  external  rotation  of  the  hip  and  a palpable 
mass  in  the  lower  abdominal  quadrants.  Associated  find- 
ings are  leukocytosis,  anemia,  and  an  increased  erythro- 
cyte sedimentation  rate.  Computed  tomography  or  ultra- 
sonography suggests  the  diagnosis,  but  aspiration  or 
biopsy  is  needed  for  confirmation.  Treatment  includes 
external  drainage  and  antibiotic  therapy.  Bilateral  psoas 
abscesses  are  uncommon,  with  fewer  than  500  cases  re- 
ported in  the  literature.1  Secondary  abscesses  result  from 
the  direct  extension  of  an  inflammatory  process  (such  as 
Crohn's  disease  or  vertebral  osteomyelitis).  Primary  ab- 
scesses do  not  have  a defined  cause;  it  has  been  proposed 
that  previous  trauma,  gross  or  microscopic,  is  required  for 
their  development.  Staphylococcus  aureus  is  the  single 


Figure  1. — An  abdominal  computed  tomographic  scan  shows  bi- 
lateral psoas  abscesses  (arrows). 


most  common  pathogen  in  these  cases.  Our  literature  re- 
view elicited  only  one  case  in  which  the  development  of 
a psoas  abscess  was  presumed  to  be  caused  by  a medical 
intervention.  A right  psoas  abscess  developed  after  the  pa- 
tient received  anesthetic  blockades  in  the  lumbogluteal 
region.2 

Acupuncture  is  considered  to  be  a safe  procedure 
without  major  complications.  Fife-threatening  complica- 
tions have  occasionally  been  described,  such  as  pneu- 
mothorax.3 Infectious  complications,  such  as  transmission 
of  the  human  immunodeficiency  virus,  have  also  been  re- 
ported.4 In  this  case,  the  temporal  association  between  the 
use  of  acupuncture  and  the  development  of  symptoms 
suggests  an  unusual  origin  of  these  bilateral  psoas  ab- 
scesses 
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Breast  Implants  and  Autoimmunity 

To  the  Editor:  While  the  controversy  over  breast  im- 
plants and  immunity  rages  on,  I am  interested  in  the  ap- 
parent failure  to  consider  what  I view  as  a fundamental 
issue:  breast  implants  are  not  distributed  randomly  in 
women.  They  are  given  to  women  who  have  selected 
themselves— certainly  by  morphology,  and  possibly  also 
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by  psychology.  Yet.  as  in  the  recent  article  by  Claman  and 
Robertson.1  studies  on  this  subject  often  seem  to  proceed 
on  the  assumption  that  women  with  and  without  breast 
implants  are  otherwise  equivalent  except  for  this  issue. 
The  authors  compared  the  occurrence  of  antinuclear  anti- 
bodies in  women  with  and  without  breast  implants.  No  at- 
tempt seems  to  have  been  made  to  determine  if  these 
subgroups  were  the  same  before  the  surgical  procedure. 

Workers  throughout  the  emerging  field  of  psychoneu- 
roimmunology argue  that  behavioral  state  may  influence 
immune  function.  And  articles  regarding  depression  and 
immune  dysregulation  point  out  the  relevance  of  the  be- 
havioral state  to  standard  clinical  disease.2  Might  this  be 
important  in  the  immune  studies  done  on  women  with 
breast  implants?  Are  we  to  assume  that  women  who  see 
themselves  as  needing  physical  modification  are  of  the 
same  psychological  makeup  as  women  who  do  not? 

Genetics  also  has  long  been  accepted  as  a fundamen- 
tal issue  in  autoimmune  disease.  Yet.  if  we  ignore  this  in 
the  breast  implant  arena,  we  are  left  with  the  assumption 
that  women  who  choose  breast  implants  bear  the  same  ge- 
netic substrate  as  women  who  do  not. 

In  recent  decades  young  women  have  recurrently  pre- 
dominated in  furors  over  several  poorly  defined,  chronic 
syndromes,  including  those  of  chronic  fatigue  (alterna- 
tively, Epstein-Barr  virus),  fibromyalgia,  chronic  Candida, 
chronic  whiplash,  thoracic  outlet,  and  others.  These  syn- 
dromes share  the  recurrent  demographics  of  young  wom- 
en with  long-term  subjective  symptoms  bearing  marginal 
correlation  to  laboratory  factors.  Of  these  syndromes,  the 
first  three  bear  witness  to  the  recurrent  question  regarding 
some  underlying  immune  dysfunction.  The  Epstein-Barr 
virus  syndrome  is  especially  pertinent  for  its  historical 
and  evolutionary  perspectives.  How  many  more  incarna- 
tions of  this  issue  must  we  have  before  we  start  recogniz- 
ing the  similarities  of  this  recurrent  story? 

It  remains  to  be  determined  whether  the  breast  im- 
plant furor  will  turn  out  to  reveal  a biologic  issue  or  an- 
other incarnation  of  a sociologic  issue.  Or,  as  in  the  case 
of  some  of  the  syndromes  mentioned,  we  might  discover 
a mixture:  a molehill  of  pathology  flourishing  in  a moun- 
tain of  symptoms  under  the  influence  of  social  expedi- 
ency. If  we  are  to  accurately  answer  the  immunologic 
question,  we  must  understand  both  the  silicone  and  its 
recipient. 

JOHN  P.  BARBUTO.  MD 
Wasatch  Neurological  Clinic 
6 040  S Fashion  Blvd  # 201 
Murray,  UT84I07 
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To  the  Editor:  The  article  “Antinuclear  Antibodies  and 
Breast  Implants”  by  Claman  and  Robertson  is  very  pro- 
vocative, suggesting  the  possibility  of  an  autoimmune 
problem  related  to  breast  implants. 


To  better  assess  the  situation,  however,  one  needs  to 
know  the  incidence  of  antinuclear  antibodies  on  Hep-11 
cells  in  a group  of  women  who  had  “various  symptoms” 
(group  II)  who  had  no  implants.  The  same  is  true  for 
women  who  have  an  autoimmune  disease  but  do  not  have 
implants. 

The  question  we  are  really  asking  is  whether  or  not 
there  is  an  increase  in  antinuclear  antibodies  in  patients 
because  of  an  implant.  Because  other  diseases  may  cause 
antinuclear  antibodies  to  be  present,  the  denominator 
needs  to  be  known. 

C.  RONALD  KOONS,  MD 
Clinical  Associate  Professor 
Dept  of  Radiation  Oncology 
University  of  California.  I nine, 
School  of  Medicine 
24953  Paseo  De  Valencia.  H I 
Laguna  Hills.  CA  92653 
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Dr  Claman  Responds 

To  the  Editor:  Perhaps  the  most  interesting  result  in  our 
study  is  that  women  with  breast  implants  who  feel  well 
have  a higher  than  expected  prevalence  of  positive  anti- 
nuclear antibody  (ANA)  tests.  Dr  Barbuto  points  out  that 
women  who  seek  breast  implants  (most  often  for  aug- 
mentation) differ  psychologically  from  those  who  do  not. 
This  is  true  and  has  been  documented.  He  also  points  out 
that  there  is  literature  indicating  that  the  behavioral  state 
may  influence  immune  function.  To  our  knowledge,  how- 
ever, there  are  no  data  to  indicate  that  behavioral  states  by 
themselves  influence  ANA  positivity.  It  would  be  nice  to 
have  psychological  profiles  of  our  patients  and  controls 
before  surgery,  as  suggested  by  Dr  Barbuto.  This  is  not 
possible  with  our  patients,  however,  as  the  implants  were 
put  in  as  long  as  25  years  ago.  For  a new  prospective 
study,  it  would  be  useful  to  have  both  screening  psycho- 
logical profiles  and  baseline  ANA  tests,  although  it  is 
easy  to  see  both  practical  and  theoretical  problems  in 
trying  to  get  these  studies  done.  With  regard  to  genetic 
influences,  we  agree  that  they  are  important.  We  are 
HLA-typing  the  next  cohort  of  patients  and  controls. 

Dr  Koons  makes  a good  point:  we  did  not  include 
ANA  data  from  control  women  comparable  to  our  group 
II— women  with  fatigue,  arthralgias,  and  myalgias  but  no 
implants.  We  omitted  these  women,  but  not  because  we 
did  not  try  to  find  them.  We  have  had  promises  from  pri- 
vate rheumatology  clinics  and  a large  general  practice 
clinic— promises  but  virtually  no  referrals,  particularly  of 
women  with  those  symptoms  without  a previous  ANA 
test.  We  are  now  trying  the  newspapers. 

Because  we  lacked  this  control  group,  we  did  not  em- 
phasize the  prevalence  of  positive  ANA  tests  in  the 
women  in  group  II.  We  cited  an  article  that  found  a preva- 
lence of  9%  positive  ANA  tests  in  patients  with  fi- 
bromyalgia. We  also  have  additional  data  of  our  own  (run 
in  a different  ANA  laboratory)  showing  a prevalence  of 
12%  positive  ANA  tests  in  women  with  diagnosed  fi- 
bromyalgia. What  is  far  more  interesting  is  the  18% 
prevalence  of  ANAs  in  group  I— asymptomatic  but  with 
implants — compared  with  their  appropriate  asymptomatic 
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control  group  0 without  implants,  which  had  0c/c  positive 
ANA  tests. 

HENRY  N.  CLAMAN,  MD 
Professor  of  Medicine  and  Immunology 
University  of  Colorado  School 
of  Medicine 
Campus  Box  B164 
4200  E Ninth  Ave 
Denver,  CO  80262 


Previous  Donner  Party  Research 

To  the  Editor:  The  conclusions  concerning  Donner 
Party  mortality  presented  by  S.  A.  McCurdy  in  this  jour- 
nal1 merely  restate  those  that  I presented  in  an  article  pub- 
lished in  a major  anthropological  journal  four  years  ago.2 
My  article  went  uncited  by  McCurdy  even  though  the  re- 
sults of  my  work  have  been  discussed  by  such  authors  as 
Shipman3  and  Diamond4  in  widely  distributed  sources  and 
were  restated  in  my  recent  book  on  the  history  of  the 
Great  Basin.5 

Even  a passing  effort  by  McCurdy  to  discover  previ- 
ous work  in  this  area  would  have  revealed  my  paper  as 
well  as  those  by  Shipman  and  Diamond.  For  instance,  it 
took  me  less  than  a minute  to  find  the  Grayson  and  Dia- 
mond references  by  searching  under  "Donner  Party”  in 
the  Online  Computer  Library  Center  (OCLC)  catalogue. 
It  is  unfortunate  that  McCurdy  made  no  effort  to  discover 
whether  he  was  merely  repeating  the  work  of  others  and 
that  he  gave  no  credit  to  those  who  came  before  him.  As 
a result,  he  gave  the  impression  of  producing  novel  results 
when,  in  fact,  he  had  not.  It  is  equally  unfortunate  that 
The  Western  Journal  of  Medicine  did  not  choose  re- 
viewers who  might  be  expected  to  be  familiar  with  re- 
search in  this  area.  donald  k.  grayson.  PhD 

Burke  Museum  DB-10 

University  of  Washington 

Seattle.  WA  98195 
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Dr  McCurdy  Responds 

To  the  Editor:  I appreciate  the  opportunity  to  acknowl- 
edge Dr  Grayson’s  previous  work1  regarding  the  Donner 
Party,  and  I regret  not  having  learned  of  it  in  time  to  cite 
it  in  my  recently  published  article.2  In  preparing  the  man- 
uscript. I read  historical  texts  on  the  episode  and  con- 
ducted a MEDLINE  search  of  the  biomedical  database 
back  to  1966.  Unfortunately,  the  anthropological  research 
journal  in  which  Grayson  published  was  not  indexed  in 


this  database.  Nor  were  the  secondary  sources  he  men- 
tions. In  the  year  preceding  its  publication.  I shared  drafts 
of  the  manuscript  and  discussed  the  work  with  colleagues 
and  interested  persons,  presented  it  at  the  national  Ameri- 
can Public  Health  Association  meeting,  and  finally  sub- 
mitted it  for  formal  peer  review.  None  of  this  brought  his 
article  to  my  attention.  When  I learned  of  his  work  shortly 
before  release  of  my  article.  I called  out  of  courtesy  to  let 
him  know  that  it  would  be  forthcoming  and  that  I was 
sorry  not  to  have  known  of  his  work  in  time  to  cite  him. 

Grayson  and  I both  examined  demographic  character- 
istics of  the  Donner  Party  and  their  influence  on  mortal- 
ity. but  salient  differences  in  approach,  methods,  and 
findings  exist  between  our  studies.  He  showed  that  per- 
sons dying  were  more  likely  than  survivors  to  be  old  or 
very  young,  male,  and  to  have  smaller  kin  groups.  This 
descriptive  approach  did  not  allow  a quantitative  compar- 
ison of  these  factors  for  their  relative  importance  or  effect 
on  mortality. 

My  work  is  new  in  bringing  an  analytic  and  epidemi- 
ologic focus  on  quantitative  assessment  of  risk  factors. 
Multivariate  regression  techniques  yielded  relative  risks 
for  mortality  that  were  adjusted  for  known  cofactors,  al- 
lowing comparison  with  respect  to  the  strength  of  their  in- 
dependent effects.  For  example,  the  analysis  shows  in 
quantitative  terms  the  preponderant  effect  of  age  (relative 
risk  of  6.6  for  those  younger  than  6 years  and  a relative 
risk  of  8.4  for  those  35  years  of  age  or  older).  The  com- 
paratively weaker  effects  of  male  sex  and  traveling  with- 
out other  family  members  (each  with  a relative  risk  of 
2.0)  are  also  shown.  Our  findings  also  differ  with  respect 
to  the  effect  of  family  size  on  survival.  No  independent 
effect  of  family  size  per  se  is  evident  after  restricting 
analysis  to  persons  traveling  with  at  least  one  other  fam- 
ily member.  In  keeping  with  the  epidemiologic  focus,  I 
also  noted  possible  implications  for  medical  responses  to 
starvation  disasters.  Age  and  sex  identify  high-risk  groups 
and  are  immutable  factors.  In  contrast,  family  networks 
may  be  affected  by  response  efforts,  which  could  influ- 
ence survival  rates. 

I hope  readers  of  the  journal  will  find  this  epidemio- 
logic analysis  useful  and  interesting  despite  the  uninten- 
tional omission  in  not  crediting  Grayson's  previous  work. 

STEPHEN  A.  McCURDY.  MD.  MPH 
Dii’  of  Occupational/Environmental 
Medicine  and  Epidemiology 
University  of  California.  Davis. 

School  of  Medicine 
Davis.  CA  95616-8648 
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The  Art  of  Sitting 

LEON  MORGENSTERN,  MD,  Los  Angeles,  California 


She’s  cantankerous.  I doubt  that  she'll  talk  to  us,”  the 
chief  resident  said  apologetically. 

Such  was  my  introduction  to  Mrs  G,  the  patient  in 
room  7817.  The  rule  on  my  scheduled  teaching  rounds 
was  that  all  patients  should  be  forewarned  of  the  visit, 
lest  they  be  frightened  by  an  awesome  assemblage  of 
strangers  in  white.  Mrs  G was  unhappy  with  her  nurses, 
her  food,  her  physicians,  and  probably  herself.  She  had 
responded  with  apathy,  if  not  outright  displeasure,  to  the 
idea  of  being  introduced  to  the  attending  physician. 

“Well,  let’s  try  anyway,”  I suggested.  “Perhaps  we  can 
find  out  why  she’s  so  negative.” 

As  we  entered,  Mrs  G eyed  us  suspiciously,  and  her 
glances  darted  impatiently  from  face  to  face.  She  respond- 
ed stiffly  to  the  introduction  and  to  my  greeting.  But  I 
quickly  spotted  my  opportunity.  It  was  the  empty  chair  at 
her  bedside,  which  I occupied. 

My  sitting  down  took  Mrs  G by  surprise,  and  I de- 
tected a softening  of  her  glance  as  we  began  to  engage, 
unhurriedly,  in  some  small  talk  irrelevant  to  her  illness. 
Gradually  we  worked  into  the  details  of  her  complaints, 
and  slowly  her  whole  demeanor  changed.  She  began  to 
talk  animatedly,  punctuating  her  story  with  smiles  and  ex- 
pressions of  friendliness.  She  knew  we  were  interested. 
Slowly  the  details  of  her  illness  emerged.  When  we  left, 
the  lesson  of  Mrs  G’s  illness  was  secondary,  I thought, 
to  the  lesson  I had  been  able  to  transmit  on  the  “art  of 
sitting.” 

During  many  years  of  practice,  I had  witnessed  count- 
less flying  visits  by  both  house  staff  and  attending  physi- 


cians, alone  or  in  concert.  Standing  by  the  edge  of  the  bed 
or  towering  over  the  patient  at  bedside,  encounters  were 
short,  polite,  and  often  perfunctory.  The  importance  of  the 
visit  was  eclipsed  by  the  pressures  of  time  and  tasks  un- 
done. Yet,  for  the  patient  this  was  the  event  of  the  day— 
the  doctor’s  visit  is  unmatched  in  importance  by  anything 
else  that  occurs  before  or  after. 

To  avoid  the  effects  of  the  flying  visit,  I have  pro- 
mulgated my  own  set  of  rules  on  the  art  of  sitting  with 
a patient: 

• Sit. 

• Sit  close. 

• Sit  patiently. 

• Sit  interestedly. 

• Look  at  the  patient,  not  at  the  chart. 

• Do  not  sit  on  the  bed. 

• Sit  long  enough,  but  not  too  long. 

• When  leaving,  offer  your  hand  and  some  words 
of  warm  encouragement  and  praise.  Touch  is  also  thera- 
peutic. 

There  are  ancient  Jewish  laws  for  visiting  the  sick,  as 
codified  in  the  Schulchan  Aruch  by  Joseph  Karo  in  the 
Middle  Ages.  Among  them  is  the  rule  for  sitting:  "He 
who  visits  the  sick  should  sit  in  front  of  the  ailing  person, 
neither  above  or  below  him.  . . .”  The  implication  is  that 
sitting  sends  a message  of  concern  and  caring. 

I was  grateful  to  Mrs  G for  letting  me  demonstrate  the 
art  of  sitting.  Future  visits  with  this  not-so-cantankerous 
patient  would  not  be  so  difficult. 


(Morgenstem  L:  The  art  of  sitting.  West  J Med  1994;  161:93) 
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The  Right  to  Choose 

THEODORE  B.  SCHWARTZ,  MD,  Boise,  Idaho 


It  happened  some  30  years  ago,  long  before  today’s 
lacerating  conflict  between  pro-life  and  pro-choice 
forces,  but,  still,  this  lesson  remains  indelibly  imprinted  in 
my  mind.  A young  woman  with  diabetes  mellitus  had 
been  under  my  care  for  about  a year.  While  I can  no 
longer  remember  the  specific  details  related  to  her  status, 
1 can  picture  her  person  clearly.  Mary  was  a pretty,  round- 
faced  blonde  with  a glowing  complexion.  She  had  been 
married  recently  to  an  adoring,  indulgent  husband.  The 
diabetes  had  appeared  in  childhood,  and  despite  moder- 
ately good  control,  Mary’s  blood  pressure  was  beginning 
to  rise. 

Mary  was  eager  to  become  pregnant.  Uneasy,  I told 
her  that  it  was  not  a great  idea,  pointing  out  the  substan- 
tial risks  to  mother  and  child.  In  those  days  maternal  mor- 
tality approached  5%,  and  fetal  loss  was  30%  to  40%;  the 
benefits  of  meticulous  control  of  glucose  levels  during 
pregnancy  had  not  yet  been  documented.  Mary,  a devout 
Catholic,  listened  but  remained  noncommittal. 

Several  months  later  she  reappeared,  radiant  with  the 
news  of  her  pregnancy.  I worried,  but  agreed  to  follow 
her  course  closely.  I told  her  bluntly  that  this  should  be 
her  only  child  because  future  pregnancies  would  be  too 
hazardous. 

Things  did  not  go  well.  Mary’s  blood  pressure  began 
to  rise,  and  soon  I could  see  small,  wormy  new  blood  ves- 
sels appear  in  her  fundi.  I told  her  of  the  threat  of  blindness 
and  added  that  if  her  status  should  continue  to  deteriorate, 
a therapeutic  abortion  would  have  to  be  considered.  Mary, 
still  in  optimistic  good  humor,  assured  me  that  all  would 
work  out  satisfactorily. 

The  retinopathy  accelerated  rapidly  with  the  appear- 
ance of  hemorrhages  bilaterally,  and  she  became  defi- 
nitely hypertensive. 

It  was  time  for  decisive  action,  I thought.  I met  with 
Mary  and  her  husband  and  explained,  sympathetically  but 
firmly,  that  the  pregnancy  now  posed  an  unacceptable 
danger  to  her  health.  It  would  have  to  be  terminated.  Mary 
responded  calmly  that  she  could  not  tolerate  the  idea  of  an 
abortion  and  that  she  would  willingly  accept  any  risk  to 


carry  her  10- week-old  fetus  to  term.  The  following  inter- 
change—or  something  like  it— then  ensued: 

T.B.S.,  with  tense  formality:  “Mary,  we  have  a big 
problem.  Just  as  your  convictions  will  not  permit  you  to 
have  an  abortion,  mine  will  not  permit  me  to  stand  by  and 
watch  you  go  blind  and  your  health  deteriorate.  If  you  in- 
sist on  going  ahead  with  the  pregnancy,  I cannot,  in  good 
conscience,  continue  to  be  responsible  for  your  care.  I 
will,  of  course,  see  to  it  that  your  records  are  transferred 
to  any  physician  you  choose.” 

Mary,  white-faced  with  controlled  anger:  “No,  Dr 
Schwartz,  I am  not  going  to  have  an  abortion,  and  you  are 
not  going  to  send  me  to  another  doctor.  You  are  my  doc- 
tor; you’ve  taken  good  care  of  me.  I trust  you,  and  you'll 
just  have  to  continue  to  do  the  best  you  can.” 

Dumbfounded,  I sat  for  a time,  absorbing  her  outburst 
and  contemplating  where  my  duty  lay.  It  became  clear 
that  hers  was,  in  an  inversion  of  today’s  parlance,  an  “in- 
formed denial”  and  that  her  right  to  choose  superseded 
my  own.  Even  more  distressing  was  the  awareness  that, 
arrogantly,  I had  attempted  to  use  my  lofty  scruples  as  a 
weapon  to  pressure  my  patient  into  compliance,  and,  by 
doing  so,  I had  forfeited  my  claim  to  rectitude. 

Mary  succeeded  in  carrying  the  fetus  to  term,  but  she 
delivered  a stillborn  baby.  She  also  became  totally  blind. 
The  last  time  I ushered  her  into  my  office,  she  greeted  me 
with  that  same  enduring,  beatific  smile.  Despite  all  the 
travail,  she  knew  she  had  made  the  right  choice,  and  I 
learned  early  on  that  an  informed  patient  has  the  right  to 
choose. 

* * * 

“Lessons  From  the  Practice”  presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are  en- 
couraged to  submit  their  “lessons  ” to  the  series  ’ editors. 

JONATHAN  E.  RODNICK,  MD 
STEPHEN  J.  McPHEE,  MD 
Assistant  Editors 
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CONSCIOUS  SEDATION 

She  says 
she  doesn't  want 
to  remember 
anything. 

Young,  anxious, 
she  will  be  hard 
to  sedate, 

will  rise  up  against 
the  cloak  of  numbness. 

She  will  not 
trust  me 
enough. 

So  I laugh 

about  the  “joy  juice” 

I will  push 

through  her  veins— and  I do  it, 
not  slow,  but 
twice  as  fast. 

She  says  the  room 
just  moved  down 
and  I say— 


“It’s  the  medicine.” 

A smile,  then 
it  fades,  she  falls 
not  to  rest  but  beyond, 
to  the  place  where 
anxiety  is 

and  then  she  bubbles 
back,  “My  feet 
are  hazy.” 

I say,  “It’s 
the  medicine”— a 
smile,  a fade, 

a bouncing  back;  “I  don’t  want 
to  be  here  when  I'm  here  . . . 

. . . if  you  know  what  I mean.” 

More  valium, 
more  demerol, 
she  doesn't  speak 
now 

but  her  heart  quickens 


against  the  fog 
and  I know 
when  I touch  her 
she  will  rise  up 
so  I wait 

until  the  mantle  is  heavy 
and  smothers  even 
the  quick  breath  of  fear 

and  I can  begin. 

DAVID  WATTS.  MD© 
Mill  Valley,  California 


* * * 


DREAM  ANALYSIS 

Hair  plastered  by  sweat  onto  the  dreamer’s  face, 

You  lead  me  down  the  path  of  righteousness  for  your  name’s  sake, 
For  the  sake  of  the  dream. 

I wake  and  search  the  sweet  darkness,  rapidly  receding, 

For  signs  of  how  to  live  my  daylight  life. 

My  plans  are  frivolous,  lighter-than-air, 

They  float  away  and  disappear. 

I need  your  dark  ballast. 

The  adding  and  subtracting,  dividing  and  multiplying, 

Calculating  the  cost,  the  angle,  the  gimmick. 

Leaves  me  as  weak  as  water. 

You  divine  the  heart  of  the  matter  while  I sleep. 

Without  formulae  or  logic. 

So,  I wait  for  your  measure  of  wisdom. 


DENISE  L.  DAVIS,  MD© 
Oakland,  California 


96 


THE  WESTERN  JOURNAL  OF  MEDICINE 

INSTRUCTIONS  FOR  AUTHORS 


Manuscript  Information 

Manuscripts  should  be  sent  to  the  Editor,  Linda  Hawes  Clever,  MD. 
The  Western  Journal  of  Medicine,  221  Main  Street,  San  Francisco, 
California  94105.  Manuscripts  must  be  original,  not  previously 
published,  and  not  under  consideration  by  another  publication.  If 
preliminary  data  were  included  in  another  presentation  or  publica- 
tion, this  should  be  noted  in  the  cover  letter  and  a copy  of  that 
publication  should  be  included. 

MANUSCRIPTS  OF  THESE  LENGTHS 
WILL  BE  GIVEN  PREFERENCE 

• Articles:  2,000  words* 

• Conferences  and  Reviews:  3,000  words* 

• Alerts,  Notices,  and  Case  Reports:  1,500  words 

• Lessons  From  the  Practice:  1,000  words 

• Letter  to  the  Editor:  500  words 

*These  totals  include  references  and  the  abstract  but  not  tables. 


All  manuscripts  will  be  subject  to  peer  review. 

Letter  of  Transmittal 

All  authors  must  sign  the  letter  of  transmittal,  with  one  au- 
thor designated  as  correspondent  and  his  or  her  name,  address,  and 
telephone  number  included. 

The  order  of  authorship  is  determined  by  the  authors.  All  au- 
thors should  meet  the  basic  criteria  for  authorship  (as  stated  below). 
Because  order  of  authorship  is  assigned  in  different  ways,  its  mean- 
ing cannot  be  inferred  accurately  unless  it  is  stated  by  the  authors. 
Authors  may  wish  to  add  an  explanation  of  the  order  of  authorship 
in  a footnote.  In  deciding  on  order,  authors  should  be  aware  that 
many  journals  limit  the  number  of  authors  listed  in  the  table  of  con- 
tents and  that  the  National  Library  of  Medicine  lists  in  MEDLINE 
only  the  first  10  authors. 

A letter  of  transmittal,  except  for  one  accompanying  a manu- 
script from  US  Government  employees  whose  work  was  done  as 
part  of  their  official  duties,  must  include  a paragraph  that  transfers 
copyright:  “In  consideration  for  reviewing  and  editing  my  submis- 
sion, the  author(s)  undersigned  hereby  transfers,  assigns,  or  other- 
wise conveys  all  copyright  ownership  to  The  Western  Journal  of 
Medicine , in  the  event  that  such  work  is  published  by  the  journal.” 

The  letter  of  transmittal  must  include  a statement  of  author  re- 
sponsibility: “I  have  participated  in  the  conception  and  design  of 
this  work  and  in  the  writing  of  the  manuscript  and  take  public  re- 
sponsibility for  it.  I have  reviewed  the  final  version  of  the  manu- 
script and  approve  it  for  publication.  1 attest  to  the  validity  and 
legitimacy  of  data  in  the  manuscript  and  agree  to  be  named  as  the 
lead  author  or  coauthor  of  the  manuscript.” 

The  letter  of  transmittal  must  include  a statement  of  financial 
disclosure:  “I  warrant  that  I have  no  financial  interest  in  the  drugs, 
devices,  or  procedures  described  in  the  enclosed  manuscript  (except 
as  disclosed  herewith).” 

Research  or  project  support  should  be  included  as  a footnote  to 
the  manuscript  or  in  the  accompanying  cover  letter. 

Manuscripts  concerned  with  experimental  investigation  on  hu- 
man subjects  must  include  in  the  text  a statement  that  all  subjects 
gave  their  informed  consent  and  that  approval  of  the  appropriate 
ethics  committee  was  obtained. 

Acknowledgments  will  be  printed  on  a select  basis — to  ac- 
knowledge those  who  contributed  to  but  were  not  involved  in  the 
writing  or  review  of  the  paper.  They  should  not  include  persons 
whose  work  on  the  manuscript  was  a part  of  their  regular  duties. 


Preparation  of  Manuscripts 

Everything,  including  references,  tables,  figure  legends,  and 
abstracts,  must  be  double-spaced. 

The  original  manuscript  and  two  copies  should  be  submitted  on 
standard-sized  heavy  bond  paper.  Allow  a margin  of  2.5  to  4 cm  ( 1 ! 
to  1.5  in)  on  both  sides.  Manuscripts  transmitted  by  facsimile  ma- 
chine are  not  acceptable  unless  requested  by  the  Editors. 

All  values  should  be  in  Systeme  International  (SI)  units,  with 
metric  equivalents  following  in  parentheses.  Temperature  readings 
should  be  given  in  Celsius.  Use  the  generic  name  of  drugs,  with  the  ; 
salt  or  ester  given  when  first  used. 

Figures  (illustrations)  should  be  submitted  in  triplicate  in  black  ■ 
and  white,  unmounted  12.7  X 17.8  cm  (5X7  in)  glossy  prints,  ; 
with  the  figure  number,  author's  name,  and  top  of  the  photo  indi-  i 
cated  with  a label  on  the  back.  Patients  (and  relatives)  have  a right  j 
to  anonymity  in  published  clinical  documentation.  Details  that  j 
might  identify  patients  should  be  avoided  unless  essential  for  scien- 
tific purposes.  Masking  of  the  eye  region  in  photographs  of  patients 
may  be  inadequate  protection  of  anonymity.  If  identification  of  pa- 
tients is  unavoidable,  informed  consent  should  be  obtained,  and  this 
should  be  clearly  stated  in  the  article.  Changing  data  on  patients  I 
should  not  be  used  as  a way  of  securing  anonymity.  Figure  legends,  | 
to  be  typed  in  sequence  on  the  same  page,  should  be  in  complete 
sentences.  Any  figures  or  tables  previously  published  must  be  ac-  | 
companied  by  a letter  of  permission  to  borrow  from  the  copyright  I 
holder  (the  previous  publisher).  The  permission  of  the  authors 
should  also  be  obtained.  The  Editors  discourage  the  use  of  bor-  ] 
rowed  figures  or  tables. 

Reprints 

A form  to  order  reprints  will  be  sent  to  the  author  when  the  arti- 
cle  is  published. 
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For  a complete  guide  to  WJM  style  for  references,  see  the  two-  I 
page  Instructions  for  Authors  in  a previous  issue. 
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• Original  manuscript  and  2 copies 
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• Illustrations,  black  and  white  glossy,  identified  with  lead  au- 
thor's name — 3 sets,  plus  figure  legends  that  describe  fully 
and  in  complete  sentences  what  the  figure  depicts 

• Letter  of  transmittal  that  includes  release  of  copyright, 
statement  of  conflict  of  interest,  and  authorship  responsibil- 
ity, signed  by  all  authors 

• A 200-word  abstract 

• Title  page  that  includes  current  affiliation  of  all  authors  and 
address  and  telephone  number  for  corresponding  author 

• Permission-to-borrow  letters  for  any  previously  published  il- 
lustrations or  tables 

• All  references  numbered  consecutively,  double-spaced,  in 
W/M  style,  and  cited  in  text.  No  unpublished  data  or  non- 
scientific  publications  listed  in  references  (include  in  text) 


MAHER  ON  MERCY'S  PERINATOLOGY  PROGRAM 


“The  perinatologists 
are  very  knowledgeable . 

Very  personal,  wry 

accessible?’ 


James  Maher , M.D.  OB/GY N 


“My  partner  and  I have  consult- 
ed with  them  for  a variety  of 
clinical  problems  and  we’ve 
always  received  an  immediate 
response.  They’ve  been  flexible 
in  their  level  of  involvement, 
from  ‘curbside  consults’  to  total 
patient  management.  It’s  really 
whatever  we’re  most  comfort- 
able with.  They  have  always 
provided  excellent  state-of-the- 
art  care.  Care  we  know  we  can 
trust.  It’s  been  a very  positive 
addition  for  us... a relationship 
we  really  like.” 

Through  a partner- 
ship with  UC  Davis 
Medical  Center, 
five  perinatolo- 


gists are  available  to  work  with 
Mercy  physicians  in  coordinat- 
ing care  for  high-risk  patients. 
The  perinatologists  are  available 


24  hours  a day,  seven  days  a week 
to  provide  on-site  and/or  phone 
consultation.  Antepartum  clinic 
services  are  scheduled  three  half- 
days  each  week  at  Mercy  General 
Hospital  and  Mercv  San  Juan 
Hospital,  with  scheduled  visits 
available  at  any  Merc)'  facility. 

To  learn  mm  about  Mercy’s 
pmnatal  consultation  services  call 
Mercy  General  at  453-4140  or 
Meivy  San  Juan  at  537-5339. 


Mercy 

Healthcare 

Sacramento 


UC  DAVIS 
M€DICfllC€NT€R 


UCD 
MC 


<~1  VmP 


Mercy  General  Hospital  • Mercy  San  Juan  Hospital  • Mercy  American  River  Hospital  • Mercy  Hospital  of  Folsom  ■ Methodist  Hospital 
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First' Annual  Wyoming 
MediCal  Conference 


! 1994  FOCUS:  INFECTIOUS  DISEASES 

j September  15-17,  1994 
I Casper  Events  Center 

Designed  for  the  general  practition- 
er, the  conference  will  provide  the 
most  current  information  on  infec- 
tious diseases  and  treatments  for 
optimal  patient  care. 

Conference  Topics  will  include: 
Tuberculosis  in  the  1990s 
Appropriate  Use  of  Antibiotics 
Basic  Care  of  the  HIV-Infected  Patient 
. . . among  others 

Accreditation 

Continuing  Education  Units  (10 
hours)  are  provided  through  ACCME 
and  American  Academy  of  Family 
Fractice. 

For  registration  information  call 
Dama  Paden,  RN  at  Wyoming  Medical 
Center,  Outreach  Education, 

(800)  822-7201,  extension  2264 


CONTINUING  MEDICAL  EDUCATION 


(Continued  from  Page  25) 

October  15 — Interventional  Radiology.  Seattle.  Sat.  Contact:  UAV. 

October  27-30 — 7th  Annual  Pediatric  Critical  Care  Colloquium.  Seattle. 
Thurs-Sun.  Contact:  Children's,  (206)  526-2501. 

October  28-29 — Mental  Health  Update.  Seattle.  Fri-Sat.  Contact:  UAV. 

November  3-4 — Current  Concepts  in  Drug  Therapy.  Seattle.  Thurs-Fri. 
Contact:  UAV. 

November  4 — Muscular  Dystrophy  and  Related  Disorders.  Seattle.  Fri. 
Contact:  Children's,  (206)  526-2501. 

November  1 1-12 — Pediatric  Advanced  Life  Support.  Seattle.  Fri-Sat.  Con- 
tact: Children’s,  (206)  368-4802. 

December  2 — Pediatric  Update.  Seattle.  Fri.  Contact:  Children’s,  (206)  526- 
2501. 

December  8-10 — 10th  Annual  Infectious  Disease  Conference.  Seattle. 
Thurs-Sat.  Contact:  Pacific  Northwest  Medical  Education  Institute,  (206) 
261-2160. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Dept, 
of  Pathology,  Harborview  Medical  Center.  325  Ninth  Avenue.  Seattle.  WA  98104.  (206) 
223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  South 
Ninth.  No.  203,  Tacoma.  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON) — Contact:  UAV  School  of  Medicine.  Div.  of 
CME,  SC-50,  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER) — Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.(206)223-6898. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033 
Sixth  Ave.  Suite  1 100.  Seattle.  WA  98121.  (206)  441-9762.  " ♦ 


epitome 


i-'pit-a-me\  n [L,  fr.  Gk  epitome,  fr. 
epitemnein  to  cut  short,  fr.  epi-  + tem- 
nein  to  cut  — more  at  tome]  (1520)  1 a : 
a summary  of  a written  work  b : a brief 
presentation  or  statement  of  something 

2 : a typical  or  ideal  example:  embodi- 
ment (the  British  monarchy  itself  is 
the  ~ of  tradition  —Richard  Joseph) 

3 : Plural  — Epit-o-mes  — A regular 
feature  of  The  Western  Journal  of 
Medicine,  now  available  in  a single, 
bound  volume. 


G/fess 


Each  set  of  EPITOMES  is  a 
concise  and  clear  review  of  the 
important  advances  in  a medical 
specialty,  chosen  and  written  by  experts 
in  that  specialty.  Now,  for  the  first  time,  a 
special  bound  volume  of  EPITOMES  is  available. 

For  only  $19.95  you  can  have  all  the  latest  advances  in 
24  different  specialties  in  one  attractively  designed  volume. 
An  excellent  reference  for  your  library.  A useful  gift.  Flurry! 
Supplies  are  limited.  Order  a copy  today. 


The  Western 
Journal  of  Medicine 

□ Yes,  send  me copy(ies)  of  the  Epitomes  book  at  $19.95 

each 

□ I want  to  receive  Epitomes  every  month.  Please  enter  my  one-year 
subscription  to  WJM  for  only  $40.00. 

For  additional  information,  call  (415)  882-5179. 

YES,  SEND  A SPECIAL  BOUND 
EDITION  OF  EPITOMES  TO: 

Name 

Street 

City 

State Zip 

□ Check  enclosed  Charge  my:  □ VISA  □ MasterCard 

Card  Number 

Expiration  Date 

Signature 

Please  mail  this  coupon  with  enclosed  payment  to: 

Circulation  Department,  RO.  Box  7602,  San  Francisco,  California  94120-7602 


JULY  1 994 


161  • 1 
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Classified 

Advertisements 


The  rate  for  each  insertion  is  $8  per  line  (six  words  per  line)  with  five  lines  ($40)  minimum.  Confidential  box 
number  charge:  $10  each  month. 

Classified  display  rates  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 inches  (2 
1/8  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding  issue.  All 
copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  disclosure  of  their  iden- 
tity: your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  Although  The  Western  Journal  of 
Medicine  believes  the  classified  advertisements  in  these  columns  to  be  from  reputable  sources,  we  do  not  inves- 
tigate the  offers  made  and  assume  no  liability  concerning  them.  The  right  is  reserved  to  reject,  withdraw,  or 
modify  all  classified  advertising  copy  in  conformity  with  the  decisions  of  the  Advertising  Committee. 

Please  Type  or  Print  Advertising  Copy 

Classified  Advertisements  Are  Payable  in  Advance 

CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
PO  BOX  7602,  SAN  FRANCISCO,  CA  94120-7602 
(415)  882-3376 
FAX:  (415)882-3379 


PHYSICIANS  WANTED PHYSICIANS  WANTED 


Western  States  OPENINGS 

Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  vari- 
ous specialties.  Both  permanent  and  locum  tenens. 
Send  C V to: 

Western  States  Physician  Services,  5627  E. 
Kings  Canyon,  Ste  1 56,  Fresno,  CA  93727,  or 
call  (800)  873-0786. 


REWARDING  OPPORTUNITY  to  practice  the  full  range 
of  Family  Medicine  (with  Obstetrical  option  if  desired) 
in  a long-standing  community  health  center.  BC/BE 
Family  Practitioners  needed  to  join  existing  staff  com- 
posed of  Family  Physicians,  Internists,  and  Pediatri- 
cians on  the  Waianae  Coast.  Academic  positions  also 
available.  Full  benefits  package  and  competitive  salary. 
If  interested,  call  or  send  CV  to  Pua  Kalawa,  Waianae 
Coast  Comprehensive  Health  Center,  86-260  Farring- 
ton  Highway,  Waianae,  HI  96792:  (808)  696-7081. 
PUGET  SOUND.  BC/BE  Family  Practitioners  to  affili- 
ate with  115  physician  multispecialty  group,  located 
25  miles  north  of  Seattle.  Traditional  Family  Practice 
position  available  at  new  Silver  Lake  satellite.  Oppor- 
tunity for  exceptional  personal  and  professional 
lifestyle.  Positions  offer  competitive  salary  with  excel- 
lent benefits.  Available  September  1994.  Send  CV  to 
J.G.  Finley,  MD,  The  Everett  Clinic,  3901  Hoyt  Ave, 
Everett,  WA  98201. 

RAPIDLY  GROWING,  NEWLY  FORMED  multispecialty 
group  seeking  a BC/BE  Family  Physician  with  Califor- 
nia license.  Guaranteed  salary  with  many  incentives, 
benefits,  and  all  expenses  paid.  Beautiful  valley,  great 
schools,  affordable  housing  and  many  recreational  op- 
portunities. Submit  resume  to  Hemacinto  Medical 
Group,  2390  E Florida  Ave,  #101,  Hemet,  CA  92544,  or 
call  (909)  652-2252. 

INTERNIST/FAMILY  PRACTICE.  Positions  for  well 
loved  multidisciplinary  Geriatric  health  center.  Part  of 
east  San  Francisco  bay  area  community  clinic  network. 
Participation  in  hospital  and  call  coverage  desired. 
Resident  teaching  and  UCSF  affiliation  possible.  Call 
(510)  644-6060. 


NEVADA:  MD 
BC/BE  OCCUPATIONAL 
MEDICINE/FAMILY  PRACTICE 

Physician  needed  for  busy,  Urgent 
Care/Industrial  Medicine,  walk-in 
clinics.  Flexible  hours,  generous 
benefits,  excellent  salary.  Excellent 
locations  in  exciting  Las  Vegas / 
Laughlin  area  offer  numerous  recre- 
ational activities  and  the  finest 
entertainment.  CV  to: 

S.  Schlotter 
PO  Box  95637 
Las  Vegas,  NV  891 93 
(702)  731-1278 


SIMPLY  THE  BEST  LOCUM  TENENS  PLACEMENT 
OPPORTUNITIES  nationwide  for  Internal  Medicine, 
Pediatrics,  and  Family  Practice.  Try  a practice  before 
you  sign.  Call  The  Locums'  Company  today  at  (800) 
735-6286. 

SOUTHERN  CALIFORNIA.  Great  private  practice  op- 
portunity in  an  affluent  Orange  county  community. 
Primary  Care  practice  with  tremendous  growth  poten- 
tial. BC  in  Family  Practice  or  Emergency  Medicine. 
Contact  Dr  Joss,  (714)  777-1773  or  send  CV  to  21580 
Yorba  Linda  Blvd,  #102,  Yorba  Linda,  CA  92687, 

SOUTHERN  IDAHO  URGENT  CARE.  Expanding  Imme- 
diate Care  with  emphasis  on  quality.  Live  and  work 
near  a variety  of  outdoor  recreation.  Located  near  Yel- 
lowstone Park,  Sun  Valley,  Jackson  Hole,  and  the 
Tetons.  This  established  organization  will  be  opening  a 
new  facility.  Reply  with  CV  in  confidence  to  PO  Box  AK, 
Twin  Falls,  ID  83303. 


DEAR  DOCTOR: 

If  your  goals  include  a quality  lifestyle,  a 
dynamic  medical  community,  excellent 
schools/universities,  and  beautiful  and 
affordable  housing,  then  we  have  the 
ideal  practice  opportunity  for  you! 

HOLY  FAMILY  HOSPITAL  and  the  MEDICAL 
STAFF  are  working  together  to  meet  the 
healthcare  demands  of  our  150,000  pa- 
tient population.  There  is  an  IMMEDIATE 
need  for  BC/BE  physicians  in  the  follow- 
ing specialties: 

• FAMILY  PRACTICE 

• INTERNAL  MEDICINE 

• GENERAL  SURGERY 

• OB/GYN 

SPOKANE,  WASHINGTON  (370K  metro 
population)  is  the  regional  Healthcare 
and  Cultural  center  offering  a sound 
economy,  unlimited  outdoor  recreation 
and  a mild  four  season  climate. 

CONTACT  with  CV  to:  Nancy  Chaffins 

JHOLY 
ah  FAMILY 
HOSPITAL 

N.  5633  LIDGERWOOD 
SPOKANE,  WA  99207 
(509)  482-2164 
FAX:  (509)  482-2456 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 

(800)  323-1732 
(503)  382-1732 


NORTHERN  CALIFORNIA  RECREATION  AREA.  Mul- 
tispecialty group  has  immediate  opening  for  an  Inter- 
nal Medicine  practitioner  with  a particular  interest  in 
Critical  Care.  Clinical  activities  involve  full  range  of  In- 
ternal Medicine  outpatient  and  inpatient  practice. 
Beautiful  northern  California  location  offers  abundant 
recreational  opportunities  as  well  as  small  town  living. 
Competitive  salary  and  comprehensive  benefit  pack- 
age. Please  send  CV  to  10978  Donner  Pass  Rd,  Truckee, 
CA  96161. 

SAN  DIEGO.  COMMUNITY  HEALTH  CENTER,  serving 
Latino,  underserved  population,  seeks  BC/BE  Family 
Practitioner  or  Internist.  Tremendous  job  satisfaction, 
competitive  salary,  comprehensive  benefits,  loan  re- 
payment possible.  Contact  Joseph  Browne,  MD,  Med- 
ical Director,  Logan  Heights  Family  Health  Center, 
1809  National  Ave,  San  Diego,  CA  92113;  (619)  234- 
8171. 

ENDOCRINOLOGIST  OR  INTERNIST  WANTED  to 

gradually  take  over  large  practice  in  San  Francisco  bay 
area.  FAX  inquiry  to  (415)  697-1043. 


(Continued  on  Page  100) 
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FAMILY  PRACTICE  • OB/GYN  • PEDIATRICS 


Come  Enjoy  a Quality  Lifestyle! 

SPOKANE,  WASHINGTON  - this  unique  city  offers  you  affordable 
housing,  excellent  schools  and  universities,  a regional  arts  and  cultural 
center,  and  unlimited  recreational  opportunities  in  this  mild  four  season 
climate. 

Come  Enjoy  a Quality  Practice! 

ROCKWOOD  CLINIC,  P.S.,  a physician  directed  multi-specialty  medical 
group  practice  offering  both  primary  and  tertiary  services  at  six  Spokane 
area  locations  seeks  board  certified  primary  care  physicians  for  a new 
satellite  clinic  located  in  a rapidly  growing  suburban  area. 

Come  practice  with  an  established  group  providing  you  the  environment 
to:  Maintain  your  autonomy,  concentrate  on  patient  care,  be  relieved  from 
business  hassles,  have  strong  collegial  support  and  a favorable  call 
schedule.  Substantial  benefits  package  includes:  a competitive  salary 
leading  to  early  share  holder  status,  six  weeks  vacation  and  paid  CME. 
CONTACT:  Colleen  Mooney 

Rockwood  Clinic  P.S.  IlSfc  T?  A 

E.  400  5th  Ave.,  P.O.  Box  3649  JCT  iXUV^iV  V V WWJ-A 

ini  clinic  f.s.  » 

Fax  (509)' 455-531 5 


(Continued  from  Page  99) 


PHYSICIANS  WANTED 


THE  SOUTHWEST  IS  CALLING 

Leading  medical  providers  in  Arizona,  Nevada, 
Utah,  Colorado,  and  New  Mexico  have  asked  us 
to  find  the  best  available  BC/BE  physicians  in 
the  specialties  of  Orthopedic  Surgery,  Internal 
Medicine,  Family  Practice,  Pediatrics,  Urgent 
Care,  OB/GYN,  Psychiatry,  Hematology/ 
Oncology,  Radiology,  Occupational  Medicine, 
ENT/MED/PED,  Cardiology,  Nephrology,  and 
Pulmonology.  Top  benefits,  profit  sharing, 
guarantee  first  two  years,  plus  incentive  pay, 
early  shareholder.  Please  call  CPR  Tucson,  (800) 
658-9166,  FAX  (602)  322-2676,  or  in  Phoenix, 
(800)  657-0354,  FAX  (602)  433-9548. 


NORTHERN  CALIFORNIA— BC/BE  GENERAL  IN- 
TERNIST sought  to  join  progressive  prepaid  multispe- 
cialty group  practice  at  the  Kaiser  Permanente  Medical 
Center  in  Santa  Rosa.  Department  of  Medicine  in- 
cludes 13  generalists  and  10  specialists;  call  schedule 
is  reasonable.  Spanish  fluency  preferred.  Free-standing 
medical  clinic  since  1980;  106-bed  hospital  on  same 
campus  since  1990.  Located  on  the  northern  edge  of 
the  San  Francisco  bay  area,  Santa  Rosa  offers  a 
rural/suburban  lifestyle  with  easy  access  to  the  ameni- 
ties of  a major  metropolitan  area.  Competitive  salary, 
generous  benefits  and  comprehensive  benefit  package. 
For  more  information,  send  C V and  cover  letter  to  Gor- 
don Leung,  The  Permanente  Medical  Group,  Inc,  Physi- 
cian Recruitment  Services,  Dept  64,  1814  Franklin,  4th 
Floor,  Oakland,  CA  94612.  EOE. 


PHYSICIANS  WANTED 


ELKO  REGIONAL  MEDICAL  CENTER 

NEVADA'S  OLDEST  MULTISPECIALTY  CLINIC 

is  currently  seeking  an  OB/GYN,  two  Family 
Practice  Physicians,  a Pediatrician,  and  an 
Orthopedic  Surgeon.  Elko  is  a growing,  beau- 
tiful rural  area.  It  has  a booming  economy 
with  a flourishing  practice  opportunity.  Six 
month  salary  guarantee  leading  to  a full  part- 
nership. Great  benefit  package. 

Please  contact  Jane  Descutner 
762  14th  St,  Elko,  NV  89801 
(702)  738-3111 


CALIFORNIA,  ACADEMIC,  MULTISPECIALTY  group 
practice  seeks  Family  Practitioners,  Internists,  and  Pe- 
diatricians for  Primary  Care  practice  opportunities. 
These  physicians  will  qualify  for  faculty  appointment 
in  the  School  of  Medicine.  They  will  admit  patients  to 
the  school's  three  teaching  hospitals.  They  will  refer 
specialty  cases  to  faculty  colleagues.  Competitive 
salaries  are  being  offered  with  potential  for  incentive 
bonus.  A comprehensive  benefit  package  is  provided. 
Respond  to  Loran  Hauck,  MD,  Medical  Director,  Loma 
Linda  Faculty  Medical  Group,  11370  Anderson  St,  Ste 
3000,  Loma  Linda,  CA  92354;  (909)  799-3315. 

SOUTHERN  CALIFORNIA.  BC  FAMILY  PRACTI- 
TIONER,  some  administrative  responsibilities,  light 
call,  competitive  guarantee,  benefits.  High  desert  com- 
munity. Call  Patience  Schock,  (800)  765-3055,  or  (314) 
725-1892. 


THE  WESTERN  JOURNAL  OF  MEDICINE 


PHYSICIANS  WANTED 


NO  ADMINISTRATION 
NO  CALL 
NO  TAXES 

What  this  excellent  opportunity 
does  have  is  low  crime,  affordable 
housing,  top-rated  public  schools, 
Reno,  Lake  Tahoe,  and  much  more. 
This  is  your  opportunity  to  work  as 
an  Emergency  Room  physician  and 
gain  a level  of  independence  that  so 
few  physicians  can  make  claim  to. 
You  choose  a three-  or  four-day 
work  week,  enjoy  a flexible  schedule 
and  earn  a comfortable  six-figure 
income  where  your  hard-earned 
dollar  goes  a long  way. 

For  more  information  on  this  oppor- 
tunity, please  send  your  C V to: 

MERRITT,  HAWKINS,  & ASSOCIATES 

222  W Las  Colinas  Blvd,  Ste  1920 
Irving,  TX  75039 

Please  reference  2704 
or  call  John  Paulk  or  Steve  Welker 
at  (800)  288-1210  or  (714)  757-7750. 


INTERNAL  MEDICINE.  SALEM,  OREGON.  20  plus 
multispecialty  group  in  Oregon's  beautiful  Willamette 
Valley  seeks  BC/BE  Internist.  Generous  call  rotation. 
Salary  plus  incentive,  outstanding  benefits.  45  minutes 
from  Portland.  Savor  city  life  without  the  headaches. 
Natural  wonders  and  recreational  amenities  abound. 
Contact  Yvonne  Carscadden,  (503)  399-2470,  or  send 
CV  to  Salem  Clinic,  2020  Capitol  NE,  Salem,  OR  97303. 
SALT  LAKE  CITY-URGENT  CARE/FAMILY  PRACTICE. 
Six-year-old  center  in  upper  middle  class  community. 
BC  preferred,  early  partnership  available.  Great  recre- 
ation area.  Work  Net,  PO  Box  26692,  Salt  Lake  City,  UT 
84199. 

ORTHOPEDIC— HAWAII.  $200,000.  Clear  speech.  CVs 
to  LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229;  Call  Pat  Lam,  (800)  258- 
4526,  11-11  your  time. 

NORTHERN  CALIFORNIA  RECREATION  AREA.  Mul- 
tispecialty  group  has  immediate  opening  for  a Family 
Practice  physician.  Clinical  activities  involve  full  range 
of  Family  Practice  outpatient  and  inpatient  practice. 
Beautiful  northern  California  location  offers  abundant 
recreational  opportunities  as  well  as  small  town  living. 
Competitive  salary  and  comprehensive  benefit  pack- 
age. Please  send  CV  to  10978  Donner  Pass  Rd,  Truckee, 
CA  96161. 


NEXT  CLASSIFIED  DEADLINE: 

AUGUST  1 FOR  SEPT  ISSUE 

(Continued  on  Page  101) 
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PHYSICIANS 


ROCKY  MOUNTAIN  WEST  AND  SOUTHWEST  NEED 
I PHYSICIANS.  All  specialties  needed.  Urban,  rural,  solo, 
group  opportunities,  all  close  to  mountain  recreation. 
Call  Rita  Longino  at  (800)  279-5267  or  FAX  C V to 
(800)  467-1246  or  send  CV  to  WHS,  PO  Box  2107,  Cor- 
rales,  NM  87048-2107. 

ASSOCIATE  IN  PEDIATRICS.  Kern  Medical  Center, 

I Bakersfield,  California,  a teaching  hospital  affiliated 
with  UCLA  and  UCI  Schools  of  Medicine,  seeks  an  As- 
I sociate  in  the  Division  of  Pediatrics.  Prerequisites  in- 
clude eligibility  or  certification  by  the  American  Board 
of  Pediatrics,  strong  interest  in  teaching  and  qualifica- 

Itions  for  faculty  appointment  in  UCLA  Department  of 
Pediatrics.  Comprehensive  salary  and  benefit  package. 
A part-time  private  practice  is  permitted.  Medical  cen- 
ter is  in  central  California,  a mid-sized  urban  commu- 
nity with  moderate  cost  of  living.  Send  CV  and 
inquiries  to  Navin  Amin,  MD,  Chairman,  Department  of 
Family  Practice/Pediatrics,  Kern  Medical  Center,  1830 
| Flower  St,  Bakersfield,  CA  93305. 

SAN  FRANCISCO  BAY  AREA.  Physician  wanted  for 
growing  Occupational  Medicine  practice,  full-time, 
competitive  salary,  benefits.  Call  Dr.  Boni  at  (510)  614- 
3715. 

BC  OR  RECENTLY  BE  PHYSICIANS  NEEDED.  Los 

Angeles  and  Seattle  metropolitan  areas:  Family  Prac- 
tice, Pediatrics,  OB/GYN,  Industrial  Medicine,  Urgent 
Care,  and  Internal  Medicine.  Northern  Arizona:  Inva- 
sive/Noninvasive  Cardiologists  and  Internal  Medicine. 
Call  Chris  Warner,  Panther  Enterprises  Physician  Re- 
cruiting and  Placement,  (800)  235-7601. 

NEW  MEXICO.  Traditional  Family  Practice  with  no  OB. 
Premier  health  care  system  provides  a stable,  secure 
environment  and  eliminates  unnecessary  administra- 
tive hassles.  Attractive  call  schedule  of  one  in  six. 
Above  average  income  as  compared  with  groups 
across  the  nation.  Superior  benefits.  Local  state  uni- 
versity. Ballet,  symphony,  and  theater.  Unsurpassed 
outdoor  recreation  with  year-round  golf,  plus  downhill 
skiing  close  by.  Contact  Diane  Safner,  (800)  765-3055, 
FAX  (314)  726-3009. 

EXCELLENT  OPPORTUNITY  FOR  INTERNAL  MEDI- 
CINE  PHYSICIAN  in  private  practice  multispecialty 
physician  group  in  San  Francisco.  Income  guarantee. 
No  investment.  Forward  CV  to  Box  263,  The  Western 
Journal  of  Medicine,  PO  Box  7602,  San  Francisco,  CA 
94120-7602. 

CALIFORNIA-SAN  LUIS  OBISPO  AREA.  Position 
available  in  Urgent  Care  center  on  the  beautiful  cen- 
tral California  coast.  Competitive  compensation,  mal- 
practice paid.  Prefer  physicians  with  experience  or 
residency  training  in  Emergency  Medicine  or  Family 
Practice.  Send  CV  to  Medical  Director,  283  Madonna 
Rd,  Ste  B,  San  Luis  Obispo,  CA  93405. 

PACIFIC  NORTHWEST  AND  ROCKY  MOUNTAIN/ 
SOUTHWEST  LOCATIONS.  Locum  tenens  assign- 
ments in  Emergency  Medicine,  Primary  Care,  and  Ra- 
diology. Urgent  need  for  locum  tenens.  Benefits 
include  malpractice,  lodging,  and  transportation.  As- 
signments van/  in  duration.  Permanent  placement  also 
available.  Call  or  write  Lorie  or  Susan,  Interim  Physi- 
cians, 4155  E Jewell,  #1018,  Denver,  CO  80222;  (800) 
669-0718. 

BC/BE  FAMILY  PRACTITIONER  with  interest  in  OB 
and  a commitment  to  caring  for  the  underserved 
needed  to  join  clinics  in  Grandview  and  Walla  Walla, 
Washington,  and  Hermiston,  Oregon.  All  clinics  located 
in  rural  settings  with  abundant  recreational  activities. 
Competitive  salary,  Public  Health  Service  loan  repay- 
ment slots,  and  excellent  benefit  package  including 
paid  malpractice.  Contact  Mayling  Chin,  Recruiting 
Specialist,  or  Ann  Garza,  Director  of  Personnel  at 
Yakima  Valley  Farm  Workers  Clinic,  PO  Box  190,  Top- 
penish,  WA  98948,  or  (509)  865-5898. 
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A few 
reasons 
why  you 
should 
advertise  in 
WJM: 


V reach  50,000 
physicians 
nationwide 


V concentrated 
audience  in  10 
western  states 


V affordable 
ad  rates 


V friendly  staff 


Call 

Classified 
Advertising 
for  more 
information: 

(415)882-3376 


"At  CIGNA  Healthcare, 

I have  the  freedom  to  enjoy 
an  active  social,  as  well  as 
professional,  life.” 

CIGNA  Healthcare  gives  you  the  freedom  to  focus 
on  what's  most  important...the  practice  of  good 
medicine.  We  take  care  of  the  accounting,  office 
management  and  more.  And  our  locations  offer  you 
some  of  the  best  practice  opportunities  and  lifestyles 
found  anywhere.  We  currently  have  the  following 
positions  available; 

SOUTHERN  CALIFORNIA 
Los  Angeles,  Orange,  Riverside 
& San  Bernardino  Counties 


Dermatologist 
Family  Physicians 
Internists 


OB/GYNs 

Pediatricians 

Urgent  Care/FP  & Peds 


ARIZONA 
Phoenix  & Tucson 


Family  Physicians 

Geriatricians 

Internists 

Invasive  Cardiologist 


OB/GYNs 

Pediatricians 

Urgent  Care  Physicians 


As  part  of  our  team,  you'll  enjoy  a predictable 
schedule.  What's  more,  CIGNA  Healthcare  offers 
competitive  salaries,  comprehensive  benefits,  and  the 
resources  of  a healthcare  leader.  For  more  information, 
call  or  send  your  CV  to: 

California:  CIGNA  Medical  Group,  Physician  Recruit- 
ment, 505  N.  Brand  Blvd.,  Suite  400-49,  Glendale,  CA 
91203,  (800)  468-9013.  EOE. 

Arizona:  CIGNA  Healthcare  of  AZ,  Physician  Recruit- 
ment, 11001 N.  Black  Canyon  Hwy.,  Suite  401-49,  Phoenix, 
AZ  85029,  (800)  252-2471.  EOE. 


CIGNA  Healthcare 

A Business  of  Caring. 


"I  was  worried  I might  be 
giving  up  continuity  of patient 
care  with  an  HMO.  Not  so 
with  CIGNA.  I have  my  own 
patient  base,  enabling  me  to 
give  consistent,  personalized 
medical  care." 
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PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


Primary  Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a pro- 
fessional group  of  physicians  provid- 
ing medical  services  to  380,000 
members  of  Kaiser  Permanente  in 
Oregon  and  SW  Washington,  has 
full-time  and  part-time  opportuni- 
ties in  general  family  practice  or 
urgent  care  for  BC/BE  Family 
Physicians  and  Internists  in  the 
PortlandA  ancouver  and  Salem,  OR 
areas  and  Longview,  WA.  In  Salem, 
opportunities  exist  for  Family  Physi- 
cians or  Internists  with  a special 
interest  or  expertise  in  geriatrics. 

Our  program  offers  a profession- 
ally stimulating  environment,  a 
quality  lifestyle  in  the  Pacific  North- 
west, signing  bonus  and  a competi- 
tive salary/benefits  package.  For- 
ward inquiry  and  C.V.  to:  W.  J. 
Weiland,  M.D.,  Regional  Med- 
ical Director,  NORTHWEST 
PERMANENTE,  P.C.,  2701 
N.W.  Vaughn  St.,  #300,  Portland, 
OR  97210-5398.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente  PC. 
Physicians  and  Surgeons 


PHYSICIANS  IN  INTERNAL  MEDICINE  and  General 
Practice,  and  Psychiatrists,  Chief,  senior,  and  staff  po- 
sitions, full-time  and  part-time.  The  California  Depart- 
ment of  Corrections  has  positions  available  in  one  of 
our  newer  prison  complexes  in  the  Wasco  State  Prison 
Reception  Center  near  Bakersfield  and  San  Luis  Obispo, 
with  easy  access  to  the  coast  and  mountains,  and  af- 
fordable housing  in  open  country  for  great  family  liv- 
ing. We  offer  competitive  salary  and  excellent  benefits, 
and  our  new  safety  retirement  package.  For  more  in- 
formation on  the  positions  at  Wasco,  call  David 
Lewengood,  MD,  Chief  Medical  Officer,  (805)  239- 
6696,  or  FAX  your  resume  to  (916)  327-1804.  EOE. 

EXPAND  YOUR  HORIZONS!  Whether  you  are  looking 
for  a change  of  pace,  a fresh  start,  or  just  a change  of 
scenery,  we  are  your  source  for  up-to-date  informa- 
tion on  practice  opportunities  from  the  lakes  of  Min- 
nesota to  the  mountains  of  upstate  New  York.  We 
currently  represent  hospitals  and  clinics  throughout 
the  midwest  and  northeast  in  a variety  of  Primary  Care 
and  surgical  specialties,  and  subspecialties.  Locations 
and  settings  vary  from  prominent,  multi-site  clinics,  to 
traditional  resort-town  practices.  For  specific  answers 
and  pertinent  information,  please  call  (800)  243-4353 
or  send  your  CV  to  Strelcheck  & Associates,  Inc,  10624 
N Port  Washington  Rd,  Mequon,  Wl  53092. 

PEDIATRICIAN  to  join  a hospital-based  Pediatric  prac- 
tice in  northern  New  Mexico.  Twenty  miles  north  of 
Santa  Fe,  located  in  the  Rio  Grande  Valley.  Easy  access 
to  skiing  and  outdoor  sports.  Employment  situation 
with  competitive  salary.  Contact  Bill  Norris,  Presbyter- 
ian Healthcare  Services,  (800)  545-4030,  ext  6320,  for 
further  details. 


LOOKING  FOR  THE  PERFECT  POSITION?  Call  (415) 
882-3376  to  place  your  ad  under  "POSITION  WANTED.” 


THE  VA  MEDICAL  CENTER, 
PRESCOTT,  ARIZONA 

is  seeking  a BC/BE  Internist  or  Family 
Practice  Physician.  Regular  hours.  Ex- 
perience with  Holter  monitors,  treadmill 
testing,  and/or  endoscopy  desirable  but 
not  necessary.  Prescott  is  a lovely  area 
with  beautiful  surroundings,  clean  air, 
pleasant  lifestyle,  wonderful  dry  four 
season  climate.  Interested  physicians 
may  call  (602)  445-4860,  ext  6640,  or 
send  CV  to  Chief,  Medical  Service,  VA 
Medical  Center,  Prescott,  AZ  86313. 

EOE 


FAMILY  PRACTICE  AND  INTERNAL  MEDICINE. 

OREGON-Enthusiastic,  nine-member  Primary  Care 
group  seeks  BC/BE  Internist  and  Family  Physician  for 
growing  resort  community.  Hospital  owned  group  pro- 
vides generous  salary,  benefits,  fabulous  new  offices, 
etc.  Terrific  location  just  off  the  ocean,  abundant 
recreation,  one  hour  from  university.  Contact  Jean  Er- 
ickson, PROSEARCH,  317  SW  Alder,  Ste  1160,  Portland, 
OR  97204-2530;  (800)  622-3377,  FAX  (503)  222- 
1262. 

SAN  FRANCISCO  BAY  AREA.  Energetic,  recently 
trained  BC/BE  Pediatrician  needed  for  18  physician 
satellite  of  Palo  Alto  Medical  Clinic,  a 160  physician 
multispecialty  group  with  a national  reputation  for  in- 
novation and  excellence.  Broad  practice  in  growing 
bay  area  community.  Excellent  location  with  conve- 
nient access  to  San  Francisco  and  Stanford.  Competi- 
tive compensation/benefits  package.  Early  partnership. 
Please  send  CV  to  David  Hooper,  PAMC,  Fremont  Cen- 
ter, 39500  Liberty  St,  Fremont,  CA  94538. 

CALIFORNIA  MULTISPECIALTY.  Urgent  Care  Director, 
Dermatologist,  Radiologist,  Otorhinolaryngologist, 
General  Surgeon,  Cardiologist,  Internal  Medicine, 
Pediatrician,  Gastroenterologist,  Orthopedist,  General/ 
Family  Practitioner,  Obstetrician/  Gynecologist.  Excel- 
lent opportunity  for  physicians  to  join  400  member 
multispecialty  medical  group  serving  the  greater  Los 
Angeles,  San  Fernando  Valley,  and  Orange  county  ar- 
eas. Over  40  locations.  Large  fee-for-service  and  pre- 
paid practice,  no  Medi-Cal.  Excellent  compensation 
program  based  on  guarantee  plus  incentive,  profit 
sharing  and  pension  plan.  Group  provides  health,  den- 
tal, life,  and  malpractice.  Partnership  in  real  estate 
and  medical  corporation  available.  Send  CV  to  Ron 
McDaniel,  Assistant  Administrator,  Mullikin  Medical 
Center-5,  17821  S Pioneer  Blvd,  Artesia,  CA  90701. 
CALIFORNIA.  MONTEREY  BAY.  Full-/part-time  posi- 
tions  available  with  Monterey  Bay's  largest  and  most 
successful  Urgent  Care  network.  Generous  guarantee, 
incentive  plan,  and  benefit  package.  Malpractice  cov- 
ered. Practice  in  California's  most  beautiful  coastal 
recreational  area.  BC/BE  Emer-gency  Medicine  or 
Family  Practice  specialists  preferred.  Contact  Rob 
Colyn,  VP  of  Personnel,  Doctors  on  Duty  Medical  Clin- 
ics, 19000  Portola  Dr,  Ste  100,  Salinas,  CA  93908; 
(408)  455-2424. 

ENJOY  THE  GREAT  SOUTHWEST.  Thomas-Davis 
Medical  Centers,  one  of  Arizona's  fastest  growing  mul- 
tispecialty groups  is  seeking  BC/BE  Internal  Medicine, 
Family  Practice,  OB/GYN,  and  Hematol-ogy/Oncology 
Physicians.  200  physicians  strong,  TDMC  has  provided 
health  care  services  in  Arizona  for  more  than  75  years. 
For  more  information  regarding  this  practice  opportu- 
nity, contact  William  Trainor,  TDMC,  6135  N 7th  St, 
Phoenix,  AZ  85014,  or  call  (800)  539-2529,  or  FAX  CV 
to  (602)  530-6255. 


NORTHWEST  REGION 

Physicians  needed  to  join  a multispecialty 
group,  partnership,  or  solo  practice,  due  to 
the  explosive  population  growth.  BC/BE 
physician  specialties: 

• FAMILY  PRACTICE  • PEDIATRICS 

• CARDIOLOGY  • PSYCHIATRY 

• INTERNAL  MEDICINE  • ORTHOPEDICS 

Excellent  practice  opportunities  offer  guar- 
anteed income  and  a strong  referral  base. 

Contact  with  CV  to: 

Marge  Becker,  Owner/Manager 
BECKER  PHYSICIAN  PLACEMENT 
4407  N Division,  Ste  500 
Spokane,  WA  99207 
(800)  945-4066/FAX  (509)  484-6317 


FAMILY  PRACTICE  PHYSICIAN  needed 
for  growing  San  Diego  multispecialty 
group.  Prefer  English/Spanish  speaking 
physician  familiar  with  managed  care. 

Please  mail  or  FAX  CV  to: 

Howard  Hsu,  Aministrator 
Paradise  Medical  Associates 
610  S Euclid  Ave,  Ste  201 
National  City,  CA  91950 

FAX  (619)  479-6750 


MARKS  MEDICAL  PLACEMENTS 
Joyce  Marks-President 

Immediate  opportunities  for  BC/BE  physicians  in  South 
Carolina,  Kentucky,  Kansas,  Georgia,  Texas,  Nevada, 
Louisiana,  Washington,  Southern,  and  Northern 
California;  the  BEST  locations.  Family  Practice,  Internal 
Medicine,  OB/GYN,  Pediatrics,  Dermatology,  Physician 
Assistants,  Nurse  Practitioners. 

Please  send  CV  to: 

Joyce  Marks-President 
Marks  Medical  Placements 
2170  Century  Park  East,  #806 
Los  Angeles,  CA  90067 

Or  Call:  (310)  556-2126,  FAX  (310)  556-1604 

AT  NO  COST  TO  PHYSICIAN 


mm  across  the  west 

lYl  Locum  Tenens 

Medical  Doctor  Associates,  Inc.  All  Specialties 

Flexible  schedules,  competitive  compensa- 
tion, per  diem,  permanent  potential.  Call 
(800)  683-3500  or  FAX  (801)  392-1095. 


(Continued  on  Page  1 03) 
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CPMG 

AN  IMMEDIATE  POSITION  is  available  for  a 
full-time  Internist  for  California  Pacific 
Medical  Group  (CPMG),  a San  Francisco- 
based  medical  group  with  over  650  partici- 
pating physicians  and  about  95,000  covered 
enrollees. 

The  position  requires  completion  of  an 
approved  Residency  Program  in  Internal 
Medicine. 

Responsibilities  include  management  of  inpa- 
tients admitted  to  the  California  Pacific 
Medical  Center  and  inpatient  utilization 
management  activities.  This  position  offers 
an  exciting  opportunity  for  physicians  who 
enjoy  inpatient  medicine. 

This  is  a salaried  position  with  competitive 
compensation  and  an  excellent  benefits 
package.  Qualified  applicants  should  submit 
their  resume  and  letter  to: 

California  Pacific  Medical  Services 
Organization 
Human  Resources 
PO  Box  640469 
San  Francisco,  CA  94164-0469 

(415)  749-4816 
EOE 


PRACTICE  OPPORTUNITY 

SUNNYVALE,  (NORTHERN)  CALIFORNIA 

OCCUPATIONAL  MEDICINE 

EXCELLENT  OPPORTUNITY.  Large  mul- 
tispecialty group  with  an  expanding 
Division  of  Occupational  Medicine  has 
an  immediate  opening  for  a qualified, 
energetic  physician.  We  are  seeking  a 
career-minded  physician  with  superb 
clinical  and  communication  skills. 
Experience  with  managed  care,  comput- 
ers, and  teaching  is  desirable. 

We  are  offering  a full-time  position  with 
an  opportunity  to  become  a shareholder 
after  18  months. 

For  more  information  regarding  this 
opportunity,  please  contact: 

Kathleen  Strawbridge 
Medical  Staff  Coordinator 
Sunnyvale  Medical  Clinic 
301  Old  San  Francisco  Rd 
Sunnyvale,  CA  94086 
(408)  730-4309 

Ml  Sunnyvale 
sJ  Medical  Clinic 
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Natividad  Medical  Center  is  seeking  Family  Practitioners  to 
join  our  Family  Practice  Residency  Program  and  Affiliated 
Community  Clinics. 

• Residency  affiliated  with  the  University  of  California,  San 
Francisco 

• Modem,  affordable  health  care  campus  on  present  site  to 
be  completed  by  1997 

• Community  of  1 10,000,  17  miles  inland  from  the 
Monterey  Bay  Area;  moderate  year  round  weather 

• Applicants  must  be  Board  Certified/Board  Eligible  as  a 
Family  Practitioner 

• Obstetrics  preferred  for  Residency  Faculty  position; 
optional  for  community  clinics 

If  this  sounds  like  what  you  are  looking  for,  and  you  are 
ready  to  join  an  energetic  team,  please  ask  for  more  informa- 
tion by  contacting: 

Richard  Brunader,  m.d. 

Director,  Family  Practice  Residency  Programs 
P.O.  Box  81611,  Salinas,  CA  93912 
408-755-4201. 

AA/EOE. 


AAA  NATIVIDAD 
MEDICAL 
CENTER, 

FRIENDLY  PEOPLE-FAMILY  MEDICINE 


NORTHWEST  NEW  MEXICO 
FOUR  CORNERS 

Come  to  the  canyons  and  high  mesas  of 
northwest  New  Mexico.  Enjoy  skiing,  fishing, 
hunting,  hiking,  mountain  biking,  tennis,  and 
golf.  Friendly  family-oriented  community 
seeking  full-time,  long-term  BC/BE  physi- 
cians for  our  Level  II  Emergency  Room, 
beginning  this  summer.  In  lieu  of  BC/BE,  will 
consider  a minimum  of  four  years  experience 
in  a designated  trauma  center  serving  12,000- 
plus  patients  per  year.  Competitive  salary  and 
benefits,  medical  school  loan  repayment  with 
long-term  contracts.  Designated  HPSA  site. 
Also  seeking  Family  Practitioner  and 
Internists  to  provide  inpatient,  outpatient, 
and  ICU  care  with  hospital-owned  clinic. 
Send  CV  to  Jan  Haase,  c/o  RMCH,  1901  Red 
Rock  Dr,  Gallup,  NM  87301,  or  phone  (800) 
571-7823. 

Also  seeking  BC/BE  Family  Practitioners 
and  Internists  for  clinic  affiliated  with  hos- 
pital; requires  outpatient,  inpatient  and  ICU 
skills.  For  information  write  or  call  number 
listed  above. 


PHYSICIANS  WANTED 


CALIFORNIA 

Primary  Care  Physicians  and  Radiologists  needed  to 
work  as  locum  tenens  statewide.  High  salary,  paid 
malpractice.  Work  whenever  and  wherever  you 
wish.  Permanent  placements  as  well.  INTERIM 
Physicians/  Western  Physicians  Registry; 
Northern  California,  Jim  Ellis,  Director,  (800) 
437-7676.  Southern  California,  Tracy  Zweig, 
Director,  (800)  635-3175. 


Classified 
Advertising  is 
Affordable 

and  Effective 

• 

For  details  see  the  Classified 
Advertising  form  at  the  end  of 
the  journal.  Or  call 


Classified  Advertising: 

(415)  882-3376. 


(Continued  on  Page  104) 
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YSICIANS 


We  are  announcing  opportunities  for 
you  to  serve  your  country  as  an  Air  Force 


Reserve  physician/officer.  You  can  make 
\>  new  professional  associations,  obtair 
)/  CME  credit  and  help  support  the  Air 


Force  mission.  For  those  who  qualify, 
retirement  credit  can  be  obtained  as 
well  as  low  cost  life  insurance.  One 
weekend  a month  plus  two  weeks  a 
\ year  or  less  can  bring  you  pride  and 
* satisfaction  in  serving  your 
country. 


_ . „„  Or  Fill  Out  Coupon  and  Mail  Today! 

Call:  (800)  253-6189  To:  Air  Force  Reserve 

151  N Sunrise 
Ste  1106 

Roseville,  CA  95661 

Name 

Address 

City State Zip 


Phone. 


Medical  specialty . 


.Prior  Service?  Yes No . 

Date  of  Birth 


AIR  FORCE  RESERVE 


25-404-0011 


A GREAT  W4Y  TO  SERVE 

(Continued  from  Page  103) 


CALIFORNIA.  Ambulatory  Care/Family  Practice-CEP  is 
a partnership  of  Ambulatory  Care  and  Emergency 
Medicine  specialists.  We  currently  staff  nine  free- 
standing clinics  in  northern,  central,  and  southern  Cal- 
ifornia, and  have  upcoming  openings  for  physicians 
specializing  in  Family  Practice.  We  offer  shared  own- 
ership, excellent  compensation,  health,  and  disability 
insurance,  retirement  program,  and  many  other  bene- 
fits. For  more  information,  send  C V or  call  John 
Gravette,  CEP,  2101  Webster  St,  Ste  1050,  Oakland,  CA 
94612;  (800)  842-2619. 

PORTLAND,  OREGON.  BC/BE  in  group  practice.  Rapid 
population  growth  and  an  exceptional  economic  pic- 
ture make  this  an  ideal  environment  for  successful 
practices.  Excellent  compensation,  benefits,  and  call. 
Affiliated  with  the  Sisters  of  Providence  Catholic 
FHealth  System.  Affirmative  action  employer.  Immedi- 
ate opportunities  and  openings  for  1995  graduates. 
Send  CV  and  references  to  Mark  May,  Sisters  of  Provi- 
dence FHealth  System,  4805  NE  Glisan  St,  Portland,  OR 
97213;  (503)  230-6155,  FAX  (503)  230-6858. 

ORTHOPEDIST-BC/BE,  California  licensed,  needed  for 
San  Francisco  based  multispecialty  medical  practice. 
Primarily  forensic  medical  practice  (evaluation  and  ex- 
pert witness  evaluations  in  workers'  compensation, 
personal  injury,  etc).  Excellent  opportunity  for  experi- 
enced clinician  looking  to  emphasize  evaluation  and 
consultation  practice  as  opposed  to  heavy  treatment 
based  practice.  Full-time  and  part-time  employment 
available,  exceptionally  high  income  potential,  full 
benefits,  and  401 K.  Submit  CV  and  letter  stating  pro- 
fessional goals  and  availability  to  Administrator,  2040 
Polk  St,  Box  337,  San  Francisco,  CA  94109. 


COLORADO 

FAMILY  PRACTICE  PHYSICIAN 

BC  Family  Physician  to  join  a multisite 
community  health  center  serving  low 
income  families  in  Northwest  metropolitan 
Denver.  Position  includes  faculty  appoint- 
ment at  the  University  of  Colorado 
Department  of  Family  Medicine  and  resi- 
dent training  opportunities.  Competitive 
salary  and  comprehensive  fringe  benefit 
package.  Work  in  a teaching  environment 
with  an  interdisciplinary  team  dedicated  to 
promoting  health  in  an  underserved  popu- 
lation. Please  send  CV  to  CLINICA 
CAMPESINA  FAMILY  HEALTH  SERVICES, 
1345  Plaza  Ct  N,  Unit  1 A,  Lafayette,  CO 
80026.  Or  call  Pete  Leibig,  Executive 
Director,  at  (303)  665-9310  for  more  infor- 
mation. 
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Classified  Advertising 
PO  Box  7602 
San  Francisco,  CA  94120 


PHYSICIAN  IN  GENERAL  PRACTICE  wishes  to  retire. 
Looking  for  doctor  to  take  over  practice,  office  staff,  and 
rent  his  building.  Call  (209)  674-4717.  In  growing  town 

of  central  San  Joaquin  Valley. 

OUTSTANDING  OPPORTUNITY  IN  WINE  COUNTRY. 
Internist  or  Infectious  Disease  Physician  can  find  a fully 
furnished  and  equipped  20-year  practice  ready  to  be  as- 
sumed Summer  or  Fall  1994.  Located  in  the  heart  of  the 
California  Wine  Country.  Beautiful,  1,000  square-foot 
office  in  serene  wooded  setting.  Only  two  blocks  from 
superb  225-bed  hospital.  Price  close  to  that  of  office 
alone.  Hospital  may  assist  buyer  with  financing.  Reply  to 
Box  296,  The  Western  Journal  of  Medicine,  PO  Box 

7602,  San  Francisco,  CA  94120-7602. 

PAIN  TREATMENT  CENTER.  Medical  General  Practice. 
Established  1977.  Priced  for  immediate  sale.  Central  San 
Diego  location.  Fantastic  highway  signage.  More  than 
15,000  patient  charts.  Part-time  gross  greater  than 
500K.  Prior  full-time  gross  greater  than  1 million.  Excel- 
lent potential  for  expansion.  Sell  250K  or  best  offer. 
Fully  equipped.  Suitable  for  Orthopedics,  Neurology, 
Psychiatry,  and  Physical  Therapy.  K.  Shandell,  MD;  (619) 

291-1655. 

SEATTLE.  Thriving,  well-established  Family  Practice  three 
minutes  from  hospital  and  Puget  Sound.  1993  receipts 
$543,000.  Strong  patient  base.  Valuation  report  available. 
MDDS,  Inc,  (800)  280-6337,  FAX  (206)  842-9818. 


ADVERTISERS: 

Our  FAX  number  is: 

(415)  882-3379 


OPHTHALMOLOGIST  with  30  years  experience  desires 
to  leave  private  practice.  Would  like  to  be  employed  by 
a company  in  the  San  Diego  area  for  mutual  benefit. 
Full-  or  part-time.  Reply  to  Number  295,  The  Western 
Journal  of  Medicine,  PO  Box  7602,  San  Francisco,  CA 

94120-7602. 

INDUSTRIAL  MEDICINE/URGENT  CARE.  Experi- 
enced MD  seeks  position  in  San  Francisco  bay  area.  No 
malpractice  history.  Probity.  (510)  735-1119. 


CALIFORNIA:  NURSE  PRACTITIONERS  AND  PHYSI- 
CIAN ASSISTANTS  PROVIDED  for  your  clinical  set- 
ting. Locum  tenens  and  permanent  placements 
through  Western  Practitioner  Resources,  California's 
most  active,  most  respected  placement  service  for 
Nurse  Practitioners  and  Physician  Assistants.  For  fur- 
ther information  contact  Heidi  Bourne,  RN,  Director, 
(800)  345-5859. 


SIMPLY  THE  BEST 

Locum  Tenens  Coverage 


Family  Practice  • Internal  Medicine  • Pediatrics 

The  T , oemns’  Company 

1 -800-735-6286 


OB/GYN.  BC,  FACOG.  American  graduate  with  many 
years  experience  seeks  locum  tenens  position  in  Cali- 
fornia. Smaller  city  preferred.  Some  interest  in  perma- 
nent, part-time  position.  Some  Spanish  spoken.  Call 
(805)  937-8963,  or  FAX  the  same  number. 


(Continued  on  Page  105) 
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PRACTICES  AVAILABLE 


FAMILY  PRACTICE,  NORTHERN  COASTAL  CALIFOR- 
NIA. New,  spacious  office  on  the  edge  of  Redwood  Na- 
tional Park.  Safe,  clean,  growing  community.  Busy 
growing  practice.  Good  staff.  Low  percentage  of 
Medicare  and  Medicaid.  1993  gross  $176,000,  30 
hours  per  week.  Contact  Gary  Schaub,  PO  Box  69155, 

Portland,  OR  97201 ; (503)  223-4357. 

GENERAL  ENT-ALLERGY  PRACTICE  FOR  SALE.  Ex- 
cellent opportunity  to  live  and  practice  in  desireable 
Northern  California  location  near  Stanford  University. 
Close  to  Carmel,  San  Francisco,  and  wine  country. 
Available  July  1,  1994.  Assume  lease,  price  negotiable, 
terms  available.  Call  (415)  941-0901. 


CONFERENCES 


EIGHTH  ANNUAL  INTERNATIONAL  WORKSHOP 
on  Future  Directions  in  Interventional  Cardiology. 
September  23-25,  1994.  Santa  Barbara,  CA.  Fees: 
$395  for  ACC  members:  $460  for  non-members; 
$250  for  fellows-in-training,  residents,  physician 
assistants,  nurses,  and  technologists.  22.5  Category 
1 credit  hours.  For  information,  call  American 
College  of  Cardiology,  Extramural  Programs,  (800) 
257-4739;  FAX  (301)  897-9745. 


THERAPEUTIC  POTENTIAL  OF  BIOLOGICAL  ANTIOX- 
IDANTS. International  symposium,  Tiburon,  San  Fran- 
cisco Bay,  September  29-0ctober  1,  1994.  For 
physicians,  researchers.  Mechanistic  and  physiological 
functions  of  oxygen  radicals  and  antioxidants;  effects 
on  cardiovascular  disease,  HIV/AIDS,  cancer.  Contact 
Aleksandra  Niedzwiecki,  PhD,  Linus  Pauling  Institute  of 
Science  and  Medicine,  440  Page  Mill  Rd,  Palo  Alto,  CA 
94306;  (415)  327-4064;  FAX  (415)  327-8564. 


SERVICES 


BIMONTHLY 
MEDICAL  NEWSLETTER 
On 

HOW  TO  PASS  BOARD 
OF 

INTERNAL  MEDICINE 

For  a FREE  first  copy  mail  your 
address  label  (self-sticking)  with 
four  (29  cents)  stamps  to 

Medical  Newsletter 

389  E Mt  Pleasant  Ave 
Livingston,  New  Jersey  07039. 

Also  available-similar  newsletter 
on  "How  to  Pass  Board  of  Geriatric." 

. 

MEDICAL  LITERATURE  RESEARCH.  Physician/educa- 
:or/editor  will  do  customized  literature  searching  and 
analysis  for  medical  or  legal  problems.  Call  Bill  Mil- 
)urn,  MD,  (303)  823-5083. 
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CompHealth  and  Kron  Medical,  the  nation’s 
most  experienced  locum  tenens  groups, 
have  joined  forces.  To  bring  you  the  largest 
pool  of  locum  tenens  physicians  and  allied 
health  care  professionals.  Faster  response. 
Competitive  pricing.  Flexible  staffing 
options.  Plus  the  tightest  credentialing  and 
most  experienced  support  staff  in  the 
industry.  Call  CompPlealth/Kron  Today! 


:/l 


The  Nation's  Locum  Tenens  Service 

1 -800-453-3030 

Atlanta  ■ Chapel  Hill  ■ Grand  Rapids  ■ Salt  Lake  City 


NEW  LAWS  PUT  DOCTORS  AT  RISK 

Do  you  understand  the  many  new  feder- 
al laws  and  regulations  which  apply  to 
medical  offices?  We  will  perform  an  on- 
site survey  of  your  office  and  practice, 
find  the  potential  problems,  and  help 
you  correct  them.  Our  fees  are  lots  eas- 
ier to  take  than  a million  dollar  lawsuit 
or  large  fine. 

COMPLIANCE  SURVEY  SERVICE 
(800)  605-9535 


MEDICAL  EQUIPMENT 


OLYMPUS  COLONOSCOPE  (Model  CF-P20L),  165  cm, 
excellent  condition,  includes  all  accessories  and  teach- 
ing attachment.  Asking  $7,500.  Halogen  light  source 
also  available,  $475.  Randall  Nelson,  MD,  San  Jose, 
(408)  297-5040. 


We  have  two  new 
FREE  CATALOGS. 

1.  Medical  Books  Catalog 

2.  Allied  Health  and  Nursing 
Books  Catalog 

Call,  write  or  come  in 
for  your  free  copy  today. 

(206)  543-6582  • Fax  685-3921 


Tlnhiersity 

301  South  Campus  Center 
University  of  Washington 
Seattle,  WA  98195 
Open  Mon.-Fri.  8 AM-5  PM; 
Thurs.  nights  ’til  8; 

Sat.  10  AM-4  PM 
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PHYSICIAN  RESIDENT  ALERT: 

IF  YOU  COULD  USE  OVER  $25,000  A YEAR- 

ANSWER  THIS  AD. 


The  U.S.  Army’s  Financial  Assistance 
Program  (FAP)  is  offering  a subsidy  of  over 
$25,000  a year  for  training  in  certain  medical 
specialities. 


Here’s  how  it  breaks  down  - an  annual 
grant,  plus  a monthly  stipend  and  reimburse- 
ment of  approved  educational  expenses. 

You  will  be  part  of  a unique  health  care 
team  where  you  will  find  many  opportunities 
to  continue  your  medical  education,  work  at 
state-of-the-art  facilities,  and  receive  outstand- 
ing benefits. 

So,  if  you  are  a physician  resident  who 
could  use  over  $25,000  a year,  contact  an 
Army  Medical  Counselor  immediately. 


1-800-522-4914 


ARMY  MEDICINE.  BE  ALL  YOU  CAN  BE. 


CMA  Attorneys  Announce  the 


/ x 


1994  LEGAL  UPDATE 


The  1994  California  Physician’s  Legal  Handbook  includes  nearly 
1400  pages  designed  to  give  you  easy  access  and  understandable 
explanations  to  the  laws  governing  your  practice. 

The  update  includes  the  complete  text  as  well  as  three  new 
chapters:  Allied  Health  Professionals,  Managed  Care,  and  Workers’ 
Compensation.  Written  by  CMAs  attorneys  for  physicians  and  their 
advisors,  this  book  takes  the  mystery  out  of  the  countless  laws,  regula- 
tions and  court  decisions  applicable  to  California  physicians. 


Here's  some  of  what  you  will  learn  about: 


Abandonment  / Discrimination 
Advertising 

Allied  Health  Professionals 

AIDS  & HIV 
Billing  Collections 
Business  Issues 
Consent 

Death  / Organ  Donation 
Drug  Prescribing  & Dispensing 


Drug  Testing 
Emergency  Transfer 
Expert  Witness 
Forgoing  Treatment 
Fraud  and  Abuse 
Managed  Care 
Medical  Board  Reports 
Medical  Records 
Medical  Staffs 


Medicare  and  Medi-Cal 
Office  Safety 
Peer  Review 
Professional  Liability 
Reporting  / Warning 
Solicitation  of  Patients 
Unprofessional  Conduct 
Workers’  Compensation 
...and  much  more! 


The  all  new  1994  California  Physician’s  Legal  Handbook  contains  up-to-date  LAWS,  REGULATIONS, 
COURT  DECISIONS  and  FORMS  specific  to  California. 

FOR  MORE  INFORMATION  CALL  415/882-5175 
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Advertisements 


The  rate  for  each  insertion  is  $8  per  line  (average  six  words  per  line)  with  five  line  [$40]  minimum.  A 
confidential  box  number  (in  lieu  of  your  address)  can  be  assigned  to  your  advertisement  for  $10  each 
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1 Britton  JW,  Fajardo  JE.  Krafte-Jacobs  B Clinical  and  laboratory  observations  Comparison 
of  mupirocin  and  erythromycin  in  the  treatment  of  impetigo  J Pediatr  1 990, 1 1 7 827-829 

2 Bactroban  prescribing  information. 

3.  McLinn  S.  A bactenologically  controlled,  randomized  study  comparing  the  efficacy  of  2% 
mupirocin  ointment  (Bactroban)  with  oral  erythromycin  in  the  treatment  of  patients  with 
impetigo  J Am  Acad  Dermatol.  1990,22  883-885. 

4 Rice  TD,  Duggan  AK,  DeAngelis  C.  Cost-effectiveness  of  erythromycin  versus  mupirocin 
for  the  treatment  of  impetigo  in  children  Pediatrics.  1992,89  210-214 

PRESCRIBING  INFORMATION 

BACTROBAN ’ 

brand  of 

mupirocin  ointment  2% 

For  Dermatologic  Use 

DESCRIPTION 

Each  gram  of  Bactroban  Ointment  2%  contains  20  mg  mupirocin  in  a bland  water 
miscible  ointment  base  (polyethylene  glycol  ointment.  N F ) consisting  of  polyethyl- 
ene glycol  400  and  polyethylene  glycol  3350  Mupirocin  is  a naturally  occurring 
antibiotic.  The  chemical  name  is  (0-(2S,3f?.4fl,5S)-5-[(2S,3S,4S,5S)-2,3-Epoxy-5- 
hydroxy^4-methylhexyi]tetrahydro-3,4-dihydroxy-p-methyl-2H-pyran-2-crotonic  acid, 
ester  with  9-hydroxynonanoic  acid  The  chemical  structure  is 


yVy^ 
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mupirocin 

CLINICAL  PHARMACOLOGY 

Mupirocin  is  produced  by  fermentation  of  the  organism  Pseudomonas  ftuorescens 
Mupirocin  inhibits  bacterial  protein  synthesis  by  reversibly  and  specifically  binding  to 
bacterial  isoleucyl  transfer-RNA  synthetase.  Due  to  this  mode  of  action,  mupirocin 
shows  no  cross  resistance  with  chloramphenicol,  erythromycin,  fusidic  acid, 
gentamicin,  lincomycin,  methicillin,  neomycin,  novobiocin,  penicillin,  streptomycin, 
and  tetracycline. 

Application  of  uC-labeled  mupirocin  ointment  to  the  lower  arm  of  normal  male 
subjects  followed  by  occlusion  for  24  hours  showed  no  measurable  systemic 
absorption  (<1  1 nanogram  mupirocin  per  milliliter  of  whole  blood)  Measurable 
radioactivity  was  present  in  the  stratum  corneum  of  these  subiects  72  hours  after 
application. 

Microbiology:  The  following  bacteria  are  susceptible  to  the  action  of  mupirocin  in 
vitro:  the  aerobic  isolates  of  Staphylococcus  aureus  (including  methicillin-resistant 
and  p-lactamase  producing  strains),  Staphylococcus  epidermidis,  Staphylococcus 
saprophyticus,  and  Streptococcus  pyogenes 

Only  the  organisms  listed  in  the  INDICATIONS  AND  USAGE  section  have  been 
shown  to  be  clinically  susceptible  to  mupirocin 

INDICATIONS  AND  USAGE 

Bactroban  (mupirocin)  Ointment  is  indicated  for  the  topical  treatment  of  impetigo  due 
to:  Staphylococcus  aureus,  beta-hemolytic  Streptococcus ",  and  Streptococcus 
pyogenes. 

'Efficacy  for  this  organism  in  this  organ  system  was  studied  in  fewer  than  ten 
infections 

CONTRAINDICATIONS 

This  drug  is  contraindicated  in  individuals  with  a history  of  sensitivity  reactions  to  any 
of  its  components. 

WARNINGS 

Bactroban  Ointment  is  not  for  ophthalmic  use 

PRECAUTIONS 

If  a reaction  suggesting  sensitivity  or  chemical  irritation  should  occur  with  the  use  of 
Bactroban  Ointment,  treatment  should  be  discontinued  and  appropriate  alternative 
therapy  for  the  infection  instituted 

As  with  other  antibacterial  products  prolonged  use  may  result  in  overgrowth  of 
nonsusceptible  organisms,  including  fungi. 

Bactroban  is  not  formulated  for  use  on  mucosal  surfaces  Intranasal  use  has  been 
associated  with  isolated  reports  of  stinging  and  drying 

Polyethylene  glycol  can  be  absorbed  from  open  wounds  and  damaged  skin  and  is 
excreted  by  the  kidneys.  In  common  with  other  polyethylene  glycol-based  ointments, 
Bactroban  should  not  be  used  in  conditions  where  absorption  of  large  quantities  of 
polyethylene  glycol  is  possible,  especially  if  there  is  evidence  of  moderate  or  severe 
renal  impairment 

Pregnancy  Category  B:  Reproduction  studies  have  been  performed  in  rats  and 
rabbits  at  systemic  doses,  i e , orally,  subcutaneously,  and  intramuscularly,  up  to  1 00 
times  the  human  topical  dose  and  have  revealed  no  evidence  of  impaired  fertility  or 
harm  to  the  fetus  due  to  mupirocin.  There  are,  however,  no  adequate  and  well- 
controlled  studies  in  pregnant  women  Because  animal  studies  are  not  always 
predictive  of  human  response,  this  drug  should  be  used  during  pregnancy  only  if 
clearly  needed. 

Nursing  Mothers:  It  is  not  known  whether  Bactroban  is  present  in  breast  milk. 
Nursing  should  be  temporarily  discontinued  while  using  Bactroban 

ADVERSE  REACTIONS 

The  following  local  adverse  reactions  have  been  reported  in  connection  with  the  use 
of  Bactroban  Ointment  burning,  stinging,  or  pain  in  1 5%  of  patients,  itching  in  1 % 
of  patients;  rash,  nausea,  erythema,  dry  skin,  tenderness,  swelling,  contact  dermatitis, 
and  increased  exudate  in  less  than  1 % of  patients. 

DOSAGE  AND  ADMINISTRATION 

A small  amount  of  Bactroban  Ointment  should  be  applied  to  the  affected  area  three 
times  daily.  The  area  treated  may  be  covered  with  a gauze  dressing  if  desired  Patients 
not  showing  a clinical  response  within  3 to  5 days  should  be  re-evaluated 

HOW  SUPPLIED 

Bactroban  (mupirocin)  Ointment  2%  is  supplied  in  1 gram  Single  Unit  Packages  of  50 
and  in  1 5 gram  and  30  gram  tubes 
NDC  0029-1525-15  (1  gram  SUP) 

NDC  0029-1 525-22  ( 1 5 gram  tube) 

NDC  0029-1525-25  (30  gram  tube) 

Store  between  1 5°  and  30°C  (59°  and  86°F) 

DATE  OF  ISSUANCE  MAY  1992 
©SmithKIine  Beecham,  1992 
Manufactured  by  RSR  Laboratories 
Bristol,  TN  37620  for 
SmithKIine  Beecham  Pharmaceuticals 

Philadelphia,  PA  1 91 01  CS1  SmithKIine  Beecham 

B C : L3  B 313  Pharmaceuticals 
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epitome 


i-'pit-3-me\  n |L,  fr.  Gk  epitome,  fr. 
epitemnein  to  cut  short,  fr.  epi-  + tern- 
nein  to  cut  — more  at  tome]  (1520)  1 a : 
a summary  of  a written  work  b : a brief 
presentation  or  statement  of  something 

2 : a typical  or  ideal  example:  embodi- 
ment (the  British  monarchy  itself  is 
the  - of  tradition  —Richard  Joseph) 

3 : Plural  — Epit-o-mes  — A regular 
feature  of  The  Western  Journal  of 
Medicine,  now  available  in  a single, 
bound  volume. 


Each  set  of  EPITOMES  is  a 
concise  and  clear  review  of  the 
ipippctgnTadvances  in  a medical 


irtant  adv 
i-ZSl'/n  Riaj/SD 


An  •eraellert  reference  for  your  library.  A useful  gift.  Hurry! 
SiWfes  afe  Itfhit^^er  a copy  today. 


The  Western 
Journal  of  Medicine 


, copy(ies)  of  the  Epitomes  book  at  $19.95 


□ Yes,  send  me 

each. 

□ I want  to  receive  Epitomes  every  month.  Please  enter  my  one-year 
subscription  to  WJM  for  only  $40.00. 

For  additional  information,  call  (415)  882-5179. 

YES,  SEND  A SPECIAL  BOUND 
EDITION  OF  EPITOMES  TO: 
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□ Check  enclosed  Charge  my:  □ VISA  □ MasterCard 


Card  Number . 


Expiration  Date . 
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Please  mail  this  coupon  with  enclosed  payment  to: 

Circulation  Department,  PO.  Box  7602,  San  Francisco,  California  94120-7602 
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Positron  emission  tomography 
(PET)  image  of  “C-triamcinoione 
acetonide  following  intranasal 
administration  of  Nasacort : 


(triamcinolone  acetonide)  Nasal  Inhaler 


Provides  comfortable,  prompt  relief 
of  allergic  rhinitis  and  effective  QD  dosing 

• Nasacort  remains  in  the  nasal  mucosa  with  no  measurable  effect  on 
HPA  function  13  * 

Duration  of  acquisition  of  the  PET  image  was  approximately  55  minutes  due  to  11 C decay 
(tU2  of  20  minutes).1  (n=2) 

• Nasacort  provides  prompt  relief  for  many  patients  — symptom 
reduction  may  occur  as  soon  as  24  hours  after  starting  therapy 4 

• Nasacort  provides  effective  QD  dosing— 2 puffs/nostril/day  effectively 
controls  symptoms  in  most  patients;  however,  QD  dosing  can  be 
increased  to  4 puffs/nostril/day  when  necessary 

Please  see  brief  summary  of  prescribing  information  on  adjacent  page. 

* In  doses  up  to  440  meg  day. 3 
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Nasacort.. .Once  Is  Enough 

(triamcinolone  acetonide) 


For  Intranasal  Use  Only 
Shake  Well  Before  Using 
BRIEF  SUMMARY 

CONTRAINDICATIONS:  Hypersensitivity  to  any  of  the  ingredients  of  this  preparation 
contraindicates  its  use 

WARNINGS:  The  replacement  of  a systemic  corticosteroid  with  a topical  corticoid  can  be 
accompanied  by  signs  of  adrenal  insufficiency  and,  in  addition,  some  patients  may  experience 
symptoms  of  withdrawal,  eg,  joint  and/or  muscular  pain,  lassitude  and  depression.  Patients 
previously  treated  for  prolonged  periods  with  systemic  corticosteroids  and  transferred  to  topical 
corticoids  should  be  carefully  monitored  for  acute  adrenal  insufficiency  In  response  to  stress.  In 
those  patients  who  have  asthma  or  other  clinical  conditions  requiring  long-term  systemic 
corticosteroid  treatment,  too  rapid  a decrease  in  systemic  corticosteroids  may  cause  a severe 
exacerbation  of  their  symptoms 

Children  who  are  on  immunosuppressant  drugs  are  more  susceptible  to  infections  than  healthy 
children.  Chickenpox  and  measles,  for  example,  can  have  a more  serious  or  even  fatal  course  in 
children  on  immunosuppressant  doses  of  corticosteroids.  In  such  children,  or  in  adults  who  have 
not  had  these  diseases,  particular  care  should  be  taken  to  avoid  exposure.  If  exposed,  therapy 
with  varicella  zoster  immune  globulin  (VZIG)  or  pooled  intravenous  immunoglobulin  (IVIG),  as 
appropriate,  may  be  indicated  If  chickenpox  develops,  treatment  with  antiviral  agents  may  be 
considered 

The  use  of  Nasacort  Nasal  Inhaler  with  alternate-day  systemic  prednisone  could  increase  the 
likelihood  of  hypothalamic-pituitary-adrenal  (HPA)  suppression  compared  to  a therapeutic  dose  of 
either  one  alone  Therefore,  Nasacort  Nasal  Inhaler  should  be  used  with  caution  in  patients 
already  receiving  alternate-day  prednisone  treatment  for  any  disease. 

PRECAUTIONS 

General:  In  clinical  studies  with  triamcinolone  acetonide  administered  intranasally,  the 
development  of  localized  infections  of  the  nose  and  pharynx  with  Candida  albicans  has  rarely 
occurred  When  such  an  infection  develops  it  may  require  treatment  with  appropriate  local 
therapy  and  discontinuance  of  treatment  with  Nasacort  Nasal  Inhaler. 

Triamcinolone  acetonide  administered  intranasally  has  been  shown  to  be  absorbed  into  the 
systemic  circulation  in  humans.  Patients  with  active  rhinitis  showed  absorption  similar  to  that 
found  in  normal  volunteers  Nasacort  at  440  mcg/day  for  42  days  did  not  measurably  affect 
adrenal  response  to  a six  hour  cosyntropin  test  In  the  same  study  prednisone  10  mg/day 
significantly  reduced  adrenal  response  to  ACTH  over  the  same  period  (see  CLINICAL  TRIALS 
section). 

Nasacort  Nasal  Inhaler  should  be  used  with  caution,  if  at  all.  in  patients  with  active  or  quiescent 
tuberculous  infections  of  the  respiratory  tract  or  in  patients  with  untreated  fungal,  bacterial,  or 
systemic  viral  infections  or  ocular  herpes  simplex. 

Because  of  the  inhibitory  effect  of  corticosteroids  on  wound  healing  in  patients  who  have 
experienced  recent  nasal  septal  ulcers,  nasal  surgery  or  trauma,  a corticosteroid  should  be  used 
with  caution  until  healing  has  occurred  As  with  other  nasally  inhaled  corticosteroids,  nasal  septal 
perforations  have  been  reported  in  rare  instances. 

When  used  at  excessive  doses,  systemic  corticosteroid  effects  such  as  hypercorticism  and 
adrenal  suppression  may  appear  If  such  changes  occur.  Nasacort  Nasal  Inhaler  should  be 
discontinued  slowly,  consistent  with  accepted  procedures  for  discontinuing  oral  steroid  therapy 
Information  for  Patients:  Patients  being  treated  with  Nasacort  Nasal  Inhaler  should  receive  the 
following  information  and  instructions. 

Patients  who  are  on  immunosuppressant  doses  of  corticosteroids  should  be  warned  to  avoid 
exposure  to  chickenpox  or  measles  and,  if  exposed,  to  obtain  medical  advice 
Patients  should  use  Nasacort  Nasal  Inhaler  at  regular  intervals  since  its  effectiveness  depends 
on  its  regular  use  A decrease  in  symptoms  may  occur  as  soon  as  12  hours  after  starting  steroid 
therapy  and  generally  can  be  expected  to  occur  within  a lew  days  of  initiating  therapy  in  allergic 
rhinitis.  The  patient  should  take  the  medication  as  directed  and  should  not  exceed  the  prescribed 
dosage.  The  patient  should  contact  the  physician  If  symptoms  do  not  improve  after  three  weeks, 
or  if  the  condition  worsens.  Nasal  irritation  and/or  burning  or  stinging  after  use  of  the  spray  occur 
only  rarely  with  this  product  The  patient  should  contact  the  physician  if  they  occur 
For  the  proper  use  of  this  unit  and  to  attain  maximum  improvement,  the  patient  should  read  and 
follow  the  accompanying  patient  instructions  carefully  Because  the  amount  dispensed  per  putt 
may  not  be  consistent,  it  is  important  to  shake  the  canister  well  Also,  the  canister  should  be 
discarded  after  100  actuations. 

Carcinogenesis,  Mutagenesis:  Animal  studies  of  triamcinolone  acetonide  to  test  its 
carcinogenic  potential  are  underway 

Impairment  of  Fertility:  Male  and  female  rats  which  were  administered  oral  triamcinolone 
acetonide  at  doses  as  high  as  15  mcg/kg/day  (110  mcg/m2/day,  as  calculated  on  a surface  area 
basis)  exhibited  no  evidence  of  impaired  fertility  The  maximum  human  dose,  for  comparison,  is 
6.3  mcg/kg/day  (240  mcg/m2/day)  However,  a few  female  rats  which  received  maternally  toxic 
doses  of  8 or  1 5 mcg/kg/day  (60  mcg/m2/day  or  1 1 0 mcg/m2/day,  respectively,  as  calculated  on  a 


surface  area  basis)  exhibited  dystocia  and  prolonged  delivery  Developmental  toxicity,  which 
included  increases  in  fetal  resorptions  and  stillbirths  and  decreases  in  pup  body  weight  and 
survival,  also  occurred  at  the  maternally  toxic  doses  (2.5  - 15.0  mcg/kg/day  or  20  - 1 10 
mcg/m2/day,  as  calculated  on  a surface  area  basis)  Reproductive  performance  of  female  rats 
and  effects  on  fetuses  and  offspring  were  comparable  between  groups  that  received  placebo 
and  non-toxic  or  marginally  toxic  doses  (0.5  and  1 .0  mcg/kg/day  or  3.8  mcg/m2/day  and 
7,0  mcg/m2/day). 

Pregnancy:  Pregnancy  Category  C Like  other  corticoids,  triamcinolone  acetonide  has  been 
shown  to  be  teratogenic  in  rats  and  rabbits  Teratogenic  effects,  which  occurred  in  both  species 
at  0 02,  0 04  and  0 08  mg/kg/day  (approximately  135,  270  and  540  mcg/m2/day  in  the  rat  and 
320,  640  and  1280  mcg/m2/day  in  the  rabbit,  as  calculated  on  a surface  area  basis),  included  a 
low  incidence  of  cleft  palate  and/or  internal  hydrocephaly  and  axial  skeletal  delects  Teratogenic 
effects,  including  CNS  and  cranial  malformations,  have  also  been  observed  in  non-human 
primates  at  0 5 mg/kg/day  (approximately  6.7  mg/m2/day).  The  doses  of  0 02,  0 04,  0 08,  and 
0 5 mg/kg/day  used  in  these  toxicology  studies  are  approximately  12.8,  25.5,  51,  and  318.7  times 
the  minimum  recommended  dose  of  1 1 0 meg  of  Nasacort  per  day  and  3 2,  6 4, 1 2.7,  and 
80  times  the  maximum  recommended  dose  of  440  meg  of  Nasacort  per  day  based  on  a patient 
body  weight  of  70  kg  Administration  of  aerosol  by  inhalation  to  pregnant  rats  and  rabbits 
produced  embryotoxic  and  fetotoxic  effects  which  were  comparable  to  those  produced  by 
administration  by  other  routes.  There  are  no  adequate  and  well-controlled  studies  in  pregnant 
women  Triamcinolone  acetonide  should  be  used  during  pregnancy  only  if  the  potential  benefit 
justifies  the  potential  risk  to  the  fetus. 

Experience  with  oral  corticoids  since  their  introduction  in  pharmacologic  as  opposed  to 
physiologic  doses  suggests  that  rodents  are  more  prone  to  teratogenic  effects  from  corticoids 
than  humans.  In  addition,  because  there  is  a natural  increase  in  glucocorticoid  production  during 
pregnancy,  most  women  will  require  a lower  exogenous  steroid  dose  and  many  will  not  need 
corticoid  treatment  during  pregnancy. 

Nonteratogenic  Effects:  Hypoadrenalism  may  occur  in  infants  born  of  mothers  receiving 
corticosteroids  during  pregnancy  Such  infants  should  be  carefully  observed 
Nursing  Mothers:  It  is  not  known  whether  triamcinolone  acetonide  is  excreted  in  human  milk. 
Because  other  corticosteroids  are  excreted  in  human  milk,  caution  should  be  exercised  when 
Nasacort  Nasal  Inhaler  is  administered  to  nursing  women 

Pediatric  Use:  Safety  and  effectiveness  have  not  been  established  in  children  below  the  age  of 
12.  Oral  corticoids  have  been  shown  to  cause  growth  suppression  in  children  and  teenagers, 
particularly  with  higher  doses  over  extended  periods.  If  a child  or  teenager  on  any  corticoid 
appears  to  have  growth  suppression,  the  possibility  that  they  are  particularly  sensitive  to  this 
effect  of  steroids  should  be  considered 

ADVERSE  REACTIONS:  In  controlled  and  uncontrolled  studies,  1257  patients  received 
treatment  with  intranasal  triamcinolone  acetonide  Adverse  reactions  are  based  on  the  567 
patients  who  received  a product  similar  to  the  marketed  Nasacort  canister.  These  patients  were 
treated  for  an  average  of  48  days  (range  1 to  1 17  days).  The  145  patients  enrolled  in 
uncontrolled  studies  received  treatment  from  1 to  820  days  (average  332  days). 

The  most  prevalent  adverse  experience  was  headache,  being  reported  by  approximately  18%  of 
the  patients  who  received  Nasacort  Nasal  irritation  was  reported  by  2.8%  of  the  patients 
receiving  Nasacort.  Other  nasopharyngeal  side  effects  were  reported  by  fewer  than  5%  of  the 
patients  who  received  Nasacort  and  included  dry  mucous  membranes,  naso-sinus  congestion, 
throat  discomfort,  sneezing,  and  epistaxis  The  complaints  do  not  usually  interfere  with  treatment 
and  in  the  controlled  and  uncontrolled  studies  approximately  1%  of  patients  have  discontinued 
because  of  these  nasal  adverse  effects. 

In  the  event  of  accidental  overdose,  an  increased  potential  for  these  adverse  experiences  may  be 
expected,  but  systemic  adverse  experiences  are  unlikely  (see  OVERDOSAGE  section). 
OVERDOSAGE:  Acute  overdosage  with  this  dosage  form  is  unlikely.  The  acute  topical 
application  of  the  entire  15  mg  of  the  canister  would  most  likely  cause  nasal  irritation  and 
headache  It  would  be  unlikely  to  see  acute  systemic  adverse  effects  if  the  nasal  application  of 
the  15  mg  of  triamcinolone  acetonide  was  administered  all  at  once. 

Caution:  Federal  (U  S A.)  law  prohibits  dispensing  without  prescription. 

Please  see  product  circular  for  full  prescribing  information. 
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(Wiktor  SZ,  Gallaher  MM,  Baron  RC,  Watson  ME,  Sewell  CM:  Firearms  in  New 
Mexico.  West  J Med  1994;  161:137-139) 

To  determine  the  prevalence  of  firearm  ownership  and  storage  practices  in  New  Mexico,  we  did  a random- 
digit-dialing  survey  of  New  Mexico  residents  in  October  1991.  Of  200  households  surveyed.  79  (40% ) had 
1 or  more  firearms  in  the  home.  Rural  households  were  more  likely  than  urban  households  to  have  firearms 
(44%  versus  30%),  and  households  with  annual  incomes  of  greater  than  $25,000  were  more  likely  to  have 
a firearm  than  households  with  incomes  of  $25,000  or  less  (41%  versus  33%).  Household  firearm  owner- 
ship did  not  vary  with  the  presence  of  young  (<15  years  old)  children  (38%  with  children  versus  41%  with- 
out). Handguns  were  generally  owned  for  self-protection,  and  rifles  were  owned  for  hunting.  Of 
households  with  firearms.  24%  stored  them  unsafely  (unlocked  and  loaded  or  unloaded  but  with  ammuni- 
tion nearby),  including  21%  of  households  with  young  children.  Of  the  households  with  handguns  only, 
40%  stored  these  firearms  unsafely  compared  with  13%  of  those  with  rifles  only.  The  prevalence  of  gun 
ownership  in  New  Mexico  is  similar  to  that  reported  in  national  suneys:  handguns  are  stored  less  safely 
than  rifles:  and  the  presence  of  young  children  in  the  home  does  not  appear  to  improve  firearm  storage 
safety. 


(Wiktor  SZ,  Gallaher  MM,  Baron  RC,  Watson  ME,  Sewell  CM:  Firearms  in  New 
Mexico.  West  J Med  1994;  161:137-139) 

To  determine  the  prevalence  of  firearm  ow  nership  and  storage  practices  in  New  Mexico,  we  did  a random- 
digit-dialing  survey  of  New  Mexico  residents  in  October  1991 . Of  200  households  surveyed.  79  (40%)  had 
1 or  more  firearms  in  the  home.  Rural  households  were  more  likely  than  urban  households  to  have  firearms 
(44%  versus  30%),  and  households  with  annual  incomes  of  greater  than  $25,000  were  more  likely  to  have 
a firearm  than  households  with  incomes  of  $25,000  or  less  (41%  versus  33%).  Household  firearm  owner- 
ship did  not  vary  with  the  presence  of  young  (<15  years  old)  children  (38%  with  children  versus  41%  with- 
out). Handguns  were  generally  owned  for  self-protection,  and  rifles  were  owned  for  hunting.  Of 
households  with  firearms.  24%  stored  them  unsafely  (unlocked  and  loaded  or  unloaded  but  with  ammuni- 
tion nearby),  including  21%  of  households  with  young  children.  Of  the  households  with  handguns  only, 
40%  stored  these  firearms  unsafely  compared  with  13%  of  those  with  rifles  only.  The  prevalence  of  gun 
ownership  in  New  Mexico  is  similar  to  that  reported  in  national  surveys:  handguns  are  stored  less  safely 
than  rifles:  and  the  presence  of  young  children  in  the  home  does  not  appear  to  improve  firearm  storage 
safety. 


(Wiktor  SZ,  Gallaher  MM,  Baron  RC,  Watson  ME,  Sewell  CM:  Firearms  in  New 
Mexico.  West  J Med  1994;  161:137-139) 

To  determine  the  prevalence  of  firearm  ownership  and  storage  practices  in  New  Mexico,  we  did  a random- 
digit-dialing  survey  of  New  Mexico  residents  in  October  1991.  Of  200  households  surveyed,  79  (40%)  had 
1 or  more  firearms  in  the  home.  Rural  households  were  more  likely  than  urban  households  to  have  firearms 
(44%  versus  30%).  and  households  with  annual  incomes  of  greater  than  $25,000  were  more  likely  to  have 
a firearm  than  households  with  incomes  of  $25,000  or  less  (41%  versus  33%).  Household  firearm  owner- 
ship did  not  vary  with  the  presence  of  young  (<  1 5 years  old)  children  (38%  w ith  children  versus  41%  with- 
out). Handguns  were  generally  owned  for  self-protection,  and  rifles  were  owned  for  hunting.  Of 
households  with  firearms.  24%  stored  them  unsafely  (unlocked  and  loaded  or  unloaded  but  with  ammuni- 
tion nearby),  including  21%  of  households  with  young  children.  Of  the  households  with  handguns  only. 
40%  stored  these  firearms  unsafely  compared  with  13%  of  those  with  rifles  only.  The  prevalence  of  gun 
ownership  in  New  Mexico  is  similar  to  that  reported  in  national  surveys;  handguns  are  stored  less  safely 
than  rifles;  and  the  presence  of  young  children  in  the  home  does  not  appear  to  improve  firearm  storage 
safety. 
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Three  copies  of  this  abstract  are  provided  to  help  you  in  filing  and  cross-referencing  research  articles. 
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ARIZONA 


The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting 
the  criteria  for  Category  I of  the  ArMA  CME  Certificate  and 
the  AMA  Physicians  Recognition  Award.  To  list  Category  I 
continuing  medical  education  programs,  please  send  infor- 
mation to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  AZ  8501  3;  or  phone  (602)  246- 
8901. 


Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


September  10-1 1 — 5th  Annual  Pulmonary  and  Infectious  Diseases  Semi- 
nar: September  in  Sedona.  Mayo  Clinic-Scottsdale  at  Los  Abrigados  Re- 
sort, Sedona.  Sat-Sun.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 


September  25-29 — 44th  Annual  Southwest  OB/GYN  Meeting.  Southwest 
OB/GYN  Society  at  Loews  Ventana  Canyon  Resort.  Tucson.  Sun-Thurs. 
Contact:  Jay  Epstein,  MD,  (602)  678-1  111. 


October  7-8 — Clinical  Assessment  in  Today’s  World  of  Medicine  for 
Nurses.  Mayo  Clinic-Scottsdale  at  Ashton  B.  Taylor  Auditorium.  Scotts- 
dale. Fri-Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 


October  8 — Audiology  Videoconference.  Mayo  Clinic-Scottsdale.  Sat.  Con- 
tact: Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 


October  14-15 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Doubletree  Ho- 
tel, Tucson.  Fri-Sat,  Contact:  Lynne  Mascarella,  U of  A. 


October  21-22 — Parkinson’s  Disease  and  Movement  Disorders  for  the 
Practitioner.  Mayo  Clinic-Scottsdale  at  Ritz-Carlton  Hotel.  Phoenix.  Fri- 
Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 


October  28-30 — Arrthymias:  Interpretation,  Diagnosis,  and  Manage- 
ment. Medical  Education  Resources  at  Camelback  Inn,  Scottsdale.  Fri- 
Sun.  Contact:  Karen  DeBont,  (800)  421-3756. 


November  3-6 — 24th  Annual  Meeting:  Musculoskeletal  & MRI.  Maricopa 
Medical  Center,  Department  of  Radiology,  at  Camelback  Inn.  Scottsdale. 
Thurs-Sat.  Contact:  (602)  267-5366. 


November  4-5 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort,  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 


November  4-5 — Hematology  and  Oncology  for  Primary  Care  Phy  sicians. 

Mayo  Clinic-Scottsdale  at  the  Orange  Tree  Golf  Resort,  Scottsdale.  Fri- 
Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 


November  7-1 1 — The  Physician  Management  Seminar  Series:  Seminar  I. 

American  College  of  Physician  Executives  at  the  Scottsdale  Plaza  Resort, 
Scottsdale.  Mon-Fri.  Contact:  (800)  562-8088. 


November  7-1 1 — The  Physician  Management  Seminar  Series:  Seminar 

II.  American  College  of  Physician  Executives  at  the  Scottsdale  Plaza  Re- 
sort, Scottsdale.  Mon-Fri.  Contact:  (800)  562-8088. 


November  10-12 — 7th  Annual  Techniques  in  Gynecologic  Surgery.  Mayo 
Clinic-Scottsdale  at  Marriott's  Camelback  Inn  Resort.  Scottsdale.  Thurs- 
Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 


November  14-16 — Hand  and  Wrist  Injuries  in  the  Athlete.  American  So- 
ciety for  Surgery  of  the  Hand  at  Scottsdale.  Mon-Wed.  Contact:  (303)  771- 
9236. 


November  17-19 — Pediatric  Orthopaedics:  A Comprehensive  Course. 

American  Academy  of  Orthopaedic  Surgeons  at  The  Pointe  Hilton  Resort 
at  Squaw  Peak,  Phoenix.  Thurs-Sat.  Contact:  AAOS,  (708)  823-7186. 


December  2-3 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort,  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella.  U of  A. 


December  2-4 — Diagnosis  and  Management  of  Respiratory  Diseases. 

Medical  Education  Resources  at  Hyatt  Regency,  Scottsdale.  Fri-Sun.  Con- 
tact: Karen  DeBont.  (800)  421-3756. 


January  12-13 — 2nd  Annual  Current  Topics  in  Critical  Care  Medicine. 

Mayo  Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel,  Phoenix.  Thurs-Fri. 
Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 


January  14-15 — 5th  Annual  Current  Topics  in  Anesthesiology.  Mayo 
Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel,  Phoenix.  Sat-Sun.  Contact: 
Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 


January  20-22 — Electromyography  in  Clinical  Practice.  Mayo  Clinic- 
Scottsdale.  Fri-Sun.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 


February  24-26 — 1995  Scientific  Assembly — American  Academy  of  Fam- 
ily Practice.  The  Pointe  Hilton  at  Tapatio  Cliffs,  Phoenix.  Fri-Sun.  Con- 
tact: American  Academy  of  Family  Practice,  Arizona  Chapter,  (602)  249- 
2021. 


CONTACT  INFORMATION 


ArMA — Contact:  Arizona  Medical  Association,  810  W.  Bethany  Home  Rd.  Phoenix.  AZ 
85013.(602)  246-8901. 


Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 


U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center.  Tucson.  AZ  85724.  (602)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 


This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Karen  Williams,  Continuing  Medical  Education, 
California  Medical  Association,  PO  Box  7690,  San  Fran- 
cisco 941 20-7690;  or  phone  (41 5)  882-51 83.  For  more  in- 
formation on  accreditation  or  certification,  please  write  to 
the  above  address. 


ALLERGY/IMMUNOLOGY 


September  24 — Immunology  for  the  ’90s.  Los  Angeles  Society  of  Allergy 
and  Immunology  at  Westin  South  Coast  Plaza  Hotel,  Costa  Mesa.  Sat.  8 
hrs.  Contact:  LASAI,  PO  Box  84443,  Los  Angeles  90073.  (310)  450- 
6092. 


ANESTHESIOLOGY 


November  1 1-13 — Anesthesiology  Update:  1994.  UCD  at  Monterey  Plaza, 
Monterey.  Fri-Sun.  14  hrs.  $325.  Contact:  UCD. 


November  18-19 — 4th  Annual  Pain  Conference.  UCD  at  Inn  at  Napa  Val- 
ley. Fri-Sat.  1 1 hrs.  $300.  Contact:  UCD. 


January  4-7 — Anesthesia  Update.  UCSD  at  Hotel  del  Coronado,  San  Diego. 
Mon-Sat.  21  hrs.  $350.  Contact:  UCSD. 


CARDIOLOGY 


September  10 — Primary  Care  Issues  in  Cardiac  and  Vascular  Disease. 
Alta  Bates  Medical  Center  at  Claremont  Resort.  Berkeley.  Sat.  Contact: 
Caroline  Carey,  Alta  Bates  Med  Ctr,  (510)  204-3884. 


September  23-24 — Arrhythmias:  Interpretation.  Diagnosis,  and  Manage- 
ment. American  College  of  Emergency  Physicians  at  Desert  Inn,  Las  Ve- 
gas, NV.  Fri-Sat.  1 1 hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct,  Ste 
500,  Littleton,  CO  80120-4528.  (800)  421-3756. 


October  13-15 — Cardiology  Update:  1994.  UCSF  at  Carmel  Valley  Resort, 
Carmel.  Thurs-Sat.  1 8 hrs.  Contact:  UCSF. 


October  27-30 — East  Visits  West:  Coronary  Interventions  1994.  Scripps 
Clinic  and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel, 
La  Jolla.  Thurs-Sun.  Contact:  Scripps  Clinic,  10666  N Torrey  Pines  Rd, 
403C,  La  Jolla  92037.  (619)  554-8556. 


November  1 8-20 — Arrhythmias:  Interpretation,  Diagnosis,  and  Manage- 
ment. American  College  of  Emergency  Physicians  at  Disneyland  Hotel, 
Anaheim.  Fri-Sun.  1 1 hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct.  Ste 
500,  Littleton,  CO  80120-4528.  (800)  421-3756. 


(Continued  on  Page  121) 
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(Continued  from  Page  120) 

DERMATOLOGY 

August  28-31 — Advanced  Seminars  in  Dermatology.  UCD  at  Hyatt  Lake 
Tahoe,  Incline  Village,  Nevada.  Sun-Wed.  Contact:  UCD. 

November  1 1-13 — 5th  Annual  Cutaneous  Malignancies:  1994  Skin  Can- 
cer Update.  Scripps  Clinic  and  Research  Foundation  at  Schaetzel  Center 
for  Health  Education.  La  Jolla.  Fri-Sun.  16  hrs.  Contact:  Scripps,  10666  N 
Torrey  Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 

EMERGENCY  MEDICINE 

September  10-1 1 — ACLS  Provider.  CPR  Seminars  at  Antioch.  Sat-Sun.  CPR 
Seminars.  1933  Davis  St,  Ste  297,  San  Leandro  94577.  (510)  632-6135. 

September  16 — Advanced  Burn  Life  Support  Course.  Torrance  Memorial 
Bum  Center  at  Torrance  Memorial  Hospital.  Fri.  9 hrs.  $220.  Contact: 
Nancy  Wise,  (310)  517-4605. 

September  17 — ACLS  Recertification.  CPR  Seminars  at  San  Francisco.  Fri. 
Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro  94577. 
(510)  632-6135. 

September  25-29 — West  Coast  Emergency  Medicine  Review  Course. 
American  College  of  Emergency  Physicians  and  the  Emergency  Physi- 
cians' Medical  Group  at  San  Francisco.  Sun-Thurs.  Contact:  EPMG,  1 
Montgomery  St,  Ste  1360.  San  Francisco  94104.  (800)  436-7277. 

October  14-16 — Advances  in  Emergency  Medicine.  Continuing  Medical 
Associates  at  Hyatt  Regency,  La  Jolla.  Fri-Sun.  20  hrs.  $495.  Contact: 
Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138.  (619)  223-2997. 

October  17-21 — Emergency  Medicine  Symposium.  UCSD  at  San  Diego 
Hilton.  Mon-Fri.  17  hrs.  $475.  Contact:  UCSD. 

November  7-11 — Emergency  Medicine  Symposium.  UCSD  at  San  Diego 
Hilton.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

December  4-9 — 15th  Annual  Conference:  Current  Concepts  in  Emer- 
gency Care.  American  College  of  Emergency  Physicians  at  Maui  Inter- 
continental Resort,  Hawaii.  Sun-Fri.  20  hrs.  Contact:  Kailani  World  Travel, 
4192  Meridian  Ave,  Box  9751.  Bellingham,  WA  98227.  (800)  544-9269 
or  (206)  671-1800. 


KEY  TO  ABBREVIATIONS 

CMA:  California  Medical  Association 

Contact:  Continuing  Medical  Education,  California  Medical  Association. 
PO  Box  7690,  San  Francisco  94120-7690.  (415)  541-0900. 

CPMC:  California  Pacific  Medical  Center 

Contact:  Continuing  Education,  California  Pacific  Medical  Center.  PO  Box 
7999,  San  Francisco  94120.  (415)  923-3441. 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School 

Contact:  Herbert  M.  Thomas.  MD.  MPH,  Director  of  CME.  Office  of  Con- 
tinuing Education,  Charles  R.  Drew  Postgraduate  Medical  School,  1621  East 
120th  St,  Los  Angeles  90059.  (213)  603-3183. 

LLU:  Loma  Linda  University 

Contact:  Patty  Wright,  Manager  of  CME  Programs,  (909)  824-4963. 

STAN:  Stanford  University 

Contact:  Edward  Rubenstein.  MD,  Associate  Dean  for  Postgraduate  Edu- 
cation. Medical  School  Office  Building,  Suite  X-365,  Stanford  94305-61 14. 
(415)  723-5594. 

UCD:  University  of  California,  Davis 

Contact:  Ruth  Feryok,  Director,  Office  of  Continuing  Medical  Education, 
University  of  California,  Davis,  School  of  Medicine,  2701  Stockton  Blvd, 
Sacramento  95817.  (916)  734-5390. 

UCI:  University  of  California.  Irvine 

Contact:  Melvin  I Marks,  MD.  Director,  Memorial/UCI  Center  for  Health 
Education,  Long  Beach  Memorial  Medical  Center,  2801  Atlantic  Ave,  PO 
Box  1428,  Long  Beach.  California  90801-1428.  (213)  595-3811. 

UCLA:  University  of  California.  Los  Angeles  Extension 

Contact:  Martin  D.  Shickman.  MD,  Director,  Continuing  Education  in 
Medicine  and  the  Health  Sciences,  PO  Box  24902.  UCLA.  Los  Angeles 
90024.(310)825-8423. 

UCSD:  University  of  California,  San  Diego 

Contact:  Office  of  Continuing  Medical  Education.  University  of  California, 
San  Diego,  School  of  Medicine  (M-017),  La  Jolla  92093.  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco 

Contact:  Janet  Johnson,  Administrative  Director,  Extended  Programs  in 
Medical  Education,  School  of  Medicine,  University  of  California,  San  Fran- 
cisco 94143.  (415)  476-4251. 

USC:  University  of  Southern  California 

Contact:  Phil  R.  Manning.  MD,  Associate  Dean,  Postgraduate  Division, 
University  of  Southern  California  School  of  Medicine,  1975  Zonal  Ave, 
KAM314,  Los  Angeles  90033.  (800)  872-11 19. 


(Continued  on  Page  130) 


ACOEM 


State-of-the-Art 

Conference 

❖ 

Prevention  in  Practice 

Workplace  Health  in  the 

21st  Century 

❖ 

October  24-28,  1994 

Denver  Marriott  City  Center 

.J^ENVER 


Sponsored  by 

ACOEM 

American  College  of  Occupational  and 
Environmental  Medicine 

Call  708-228-6850  for  details 


FirsT'Annual  Wyoming 
Medical  Conference 


1994  Focus:  Infectious  Diseases 
September  15-17,  1994 
Casper  Events  Center 

Designed  for  the  Primary  Care 
Clinician,  the  conference  will  pro- 
vide the  most  current  information 
on  infectious  diseases  and  treat- 
ments for  optimal  patient  care. 

Conference  Topics  will  include: 
Tuberculosis  in  the  1990s 
Appropriate  Use  of  Antibiotics 
Basic  Care  of  the  HIV-Infected  Patient 
. . . among  others 
Accreditation 

Continuing  Education  Units  (10 
hours)  are  provided  through  ACCME 
and  American  Academy  of  Family 
Practice. 

For  registration  information  call 
Dama  Paden,  rn  at  Wyoming  Medical 
Center,  Outreach  Education, 

(800)  822-7201,  extension  2264 
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A CASE  STUDY 

A 35-year-old  law  student  developed  pro- 
gressive pain  in  his  hip.  He  eventually 
fell,  sustaining  a fracture  through  his 
femoral  neck.  At  that  time,  a big  tumor 
was  detected  in  the  proximal  third  of  this 
femur,  with  the  added  complication  of 
spillage  into  the  hip  joint.  A biopsy  con- 
firmed an  osteosarcoma,  with  no  evi- 
dence of  metastatic  tumor.  After  three 
courses  of  chemotherapy,  the  patient 
underwent  surgery. 

This  was  a complicated  case  because 
of  the  tumor  spillage.  In  order  to  achieve 
an  adequate  margin  around  the  tumor, 
Dr.  Menendez  not  only  had  to  remove  the 
proximal  femur  and  surrounding  muscu- 
lature, but  also  the  entire  hip  joint  en 
bloc,  including  acetabulum,  as  well. 
Because  the  patient  asked  the  team  to 
reconstruct  a leg  that  he  could  walk  on 
and  a hip  he  could  move,  surgeons  opted 
against  a fusion  and  instead  performed  a 
procedure  that  involved  an  allograft  to 
reconstruct  the  acetabulum,  and  a custom 
endoprosthesis  to  replace  the  joint. 

Following  surgery,  the  patient  under- 
went some  follow-up  chemotherapy.  He 
had  essentially  100  percent  tumor  necro- 
sis, and  an  excellent  response  to  chemo- 
therapy. His  allografts  and  junctions  have 
since  healed,  and  after  a year  he  is  ambu- 
lating with  a cane  — and  continuing  his 
pursuit  of  a law  degree. 


Malignant  tumors  of 
the  musculoskeletal 
system,  whether 
bone  or  soft  tissue  tumors, 
are  extremely  rare:  only 
an  estimated  4,000  new 
cases  of  osteogenic  sar- 
coma, and  6,000  new 
cases  of  soft  tissue  sarco- 
mas of  the  extremities,  are 
diagnosed  each  year.  Con- 
sequently, orthopaedic 
surgeons  in  private  prac- 
tice may  see  a malignant 
bone  tumor  perhaps  once 
every  10  years. 

In  sharp  contrast,  Lawrence  R.  Menendez,  M.D.,  associate 
professor  of  Orthopaedic  Surgery  at  the  University  of  Southern 
California  School  of  Medicine  and  director  of  Orthopaedic 
Oncology  at  USC  University  Hospital,  performs  more  than  200 
procedures  a year.  This  volume,  supported  by  a multidisciplinarj 
team  of  medical  oncologists,  musculoskeletal  pathologists,  vascu- 
lar and  plastic  surgeons  and  radiation  therapists,  along  with 
nursing,  social  and  rehabilitative  services  at  USC  University  Hos 
pital,  has  allowed  Dr.  Menendez  to  develop  and  maintain  an 
expertise  in  this  specialized  field. 
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Bone  Tumors 

Benign  and  malignant  bone  tumors  each 
present  its  own  specific  treatment  challenges, 
making  it  imperative  that  an  accurate  diagno- 
sis be  established.  Dr.  Menendez  treats  the 
most  common  malignant  bone  tumor,  osteo- 
genic sarcoma,  with  biopsy  and  then  he 
develops  a comprehensive  treatment  strategy 
that  may  include  staging  studies,  pre-  and 
post-operative  treatment  with  chemotherapy 
and/or  radiation  therapy,  surgery  and  recon- 
struction, rehabilitation,  and  long-term 
follow-up  to  detect  tumor  recurrence.  Recon- 
struction options  include  allografts,  autolo- 
gous bone  grafts,  prosthetic  implants  or  a 
combination  of  these  materials. 

Soft  Tissue  Tumors 

Soft  tissue  tumors  that  appear  benign  may 
actually  be  malignant,  again  requiring  abso- 
lute accuracy  of  diagnosis.  Oftentimes,  large 
soft  tissue  resections  will  require  extensive 
reconstructive  surgery  involving  vascularized 
flaps  to  provide  tissue  coverage.  At  USC, 

Dr.  Menendez  has  immediate  access  to  the 
expertise  of  vascular  surgeons,  general  sur- 
geons and  reconstructive  surgeons  to  provide 
necessary  treatment.  As  a result,  he  is  pre- 
pared for  any  situation. 

Close  Contact 

With  Referring  Physicians 

Follow-up  is  a vital  aspect  of  the  program. 

Dr.  Menendez  examines  X-rays  and 
exchanges  notes  with  referring  physicians, 
keeping  all  parties  involved.  He  sends  refer- 
ring physicians  a letter  every  time  he  sees 
their  patients  in  follow-up,  whether  it  is  a 
month  or  five  years  later.  Dr.  Menendez 
follows  patients  who  had  malignancies  every 
three  months  for  the  first  two  years,  and  then 
every  six  months.  Regular  check-ups  are 
recommended  for  the  life  of  the  patient, 
although  Dr.  Menendez  considers  the  patient 
cured  if  five  years  pass  without  a recurrence 
of  metastatic  disease. 


Lawrence  R.  Menendez,  M.D.: 

At  the  forefront  of  orthopaedic  oncology 

About  the  Director 

Lawrence  R.  Menendez,  M.D.,  predicts 
that  the  future  of  musculoskeletal  oncology 
will  be  centered  within  the  major  academic 
centers  across  the  country,  and  believes 
USC  is  well-positioned  to  offer  leadership 
in  this  complex  field. 

Born  and  raised  in  New  Jersey,  Dr. 
Menendez  attended  Middlebury  College  in 
Vermont,  where  he  received  his  bachelor’s 
degree  in  biology.  He  earned  his  medical 
degree  from  the  New  York  University 
School  of  Medicine,  completed  a general 
surgery  internship  at  Columbia  Presbyterian 
Medical  Center,  and  returned  to  New  York 
University  for  his  orthopaedic  surgery  resi- 
dency. He  also  did  an  oncology  fellowship  at 
the  University  of  Florida  with  William  F. 
Enneking,  M.D.,  one  of  the  founders  of 
orthopaedic  oncology  as  a specialty. 

From  1985  to  1989,  Dr.  Menendez 
served  on  the  full-time  USC  faculty  as 
assistant  professor  of  Orthopaedic  Surgery, 
and  then  became  a part-time  faculty  mem- 
ber, moving  his  private  practice  to  The  Hos- 
pital of  the  Good  Samaritan  in  Los  Angeles. 
During  this  time,  he  continued  to  run  the 
orthopaedic  oncology  service  at  Los  Angeles 
County  + USC  Medical  Center.  In  July  1992, 
he  was  recruited  back  to  USC  full  time  as 
associate  professor. 
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Provides  comfortable , prompt  relief 
of  allergic  rhinitis  and  effective  QD  dosing 

• Nasacort  remains  in  the  nasal  mucosa  with  no  measurable  effect  on 
HP  A function  1~3* 

Duration  of  acquisition  of  the  PET  image  was  approximately  55  minutes  due  to  nC  decay 
(t1/2of20  minutes).1  (n=2) 

• Nasacort  provides  prompt  relief  for  many  patients  — symptom 
reduction  may  occur  as  soon  as  24  hours  after  starting  therapy 4 

• Nasacort  provides  effective  QD  dosing— 2 puffs/nostril/day  effectively 
controls  symptoms  in  most  patients;  however,  QD  dosing  can  be 
increased  to  4 puffs/nostril/day  when  necessary 

Please  see  brief  summary  of  prescribing  information  on  adjacent  page. 

* In  doses  up  to  440  mcg/day. 3 
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For  Intranasal  Use  Only 
Shake  Well  Before  Using 
BRIEF  SUMMARY 

CONTRAINDICATIONS:  Hypersensitivity  to  any  of  the  ingredients  of  this  preparation 
contraindicates  its  use. 

WARNINGS:  The  replacement  of  a systemic  corticosteroid  with  a topical  corticoid  can  be 
accompanied  by  signs  of  adrenal  insufficiency  and,  in  addition,  some  patients  may  experience 
symptoms  of  withdrawal,  e g , joint  and/or  muscular  pain,  lassitude  and  depression  Patients 
previously  treated  for  prolonged  periods  with  systemic  corticosteroids  and  transferred  to  topical 
corticoids  should  be  carefully  monitored  tor  acute  adrenal  insufficiency  in  response  to  stress.  In 
those  patients  who  have  asthma  or  other  clinical  conditions  requiring  long-term  systemic 
corticosteroid  treatment,  too  rapid  a decrease  in  systemic  corticosteroids  may  cause  a severe 
exacerbation  ot  their  symptoms. 

Children  who  are  on  immunosuppressant  drugs  are  more  susceptible  to  infections  than  healthy 
children  Chickenpox  and  measles,  for  example,  can  have  a more  serious  or  even  fatal  course  in 
children  on  immunosuppressant  doses  of  corticosteroids.  In  such  children,  or  in  adults  who  have 
not  had  these  diseases,  particular  care  should  be  taken  to  avoid  exposure  If  exposed,  therapy 
with  varicella  zoster  immune  globulin  (VZIG)  or  pooled  intravenous  immunoglobulin  (IVIG),  as 
appropriate,  may  be  indicated  If  chickenpox  develops,  treatment  with  antiviral  agents  may  be 
considered 

The  use  of  Nasacort  Nasal  Inhaler  with  alternate-day  systemic  prednisone  could  increase  the 
likelihood  of  hypothalamic-pituitary-adrenal  (HPA)  suppression  compared  to  a therapeutic  dose  of 
either  one  alone.  Therefore,  Nasacort  Nasal  Inhaler  should  be  used  with  caution  in  patients 
already  receiving  alternate-day  prednisone  treatment  tor  any  disease. 

PRECAUTIONS 

General:  In  clinical  studies  with  triamcinolone  acetonide  administered  mtranasally,  the 
development  of  localized  infections  of  the  nose  and  pharynx  with  Candida  albicans  has  rarely 
occurred  When  such  an  infection  develops  it  may  require  treatment  with  appropriate  local 
therapy  and  discontinuance  of  treatment  with  Nasacort  Nasal  Inhaler. 

Triamcinolone  acetonide  administered  intranasally  has  been  shown  to  be  absorbed  into  the 
systemic  circulation  in  humans.  Patients  with  active  rhinitis  showed  absorption  similar  to  that 
found  in  normal  volunteers  Nasacort  at  440  mcg/day  for  42  days  did  not  measurably  affect 
adrenal  response  to  a six  hour  cosyntropin  test  In  the  same  study  prednisone  10  mg/day 
significantly  reduced  adrenal  response  to  ACTH  over  the  same  period  (see  CLINICAL  TRIALS 
section). 

Nasacort  Nasal  Inhaler  should  be  used  with  caution,  if  at  all,  in  patients  with  active  or  quiescent 
tuberculous  infections  of  the  respiratory  tract  or  in  patients  with  untreated  fungal,  bacterial,  or 
systemic  viral  infections  or  ocular  herpes  simplex 

Because  of  the  inhibitory  effect  of  corticosteroids  on  wound  healing  in  patients  who  have 
experienced  recent  nasal  septal  ulcers,  nasal  surgery  or  trauma,  a corticosteroid  should  be  used 
with  caution  until  healing  has  occurred  As  with  other  nasally  inhaled  corticosteroids,  nasal  septal 
perforations  have  been  reported  in  rare  instances 

When  used  at  excessive  doses,  systemic  corticosteroid  effects  such  as  hypercorticism  and 
adrenal  suppression  may  appear.  If  such  changes  occur,  Nasacort  Nasal  Inhaler  should  be 
discontinued  slowly,  consistent  with  accepted  procedures  for  discontinuing  oral  steroid  therapy. 
Information  for  Patients:  Patients  being  treated  with  Nasacort  Nasal  Inhaler  should  receive  the 
following  information  and  instructions. 

Patients  who  are  on  immunosuppressant  doses  of  corticosteroids  should  be  warned  to  avoid 
exposure  to  chickenpox  or  measles  and,  if  exposed,  to  obtain  medical  advice 
Patients  should  use  Nasacort  Nasal  Inhaler  at  regular  intervals  since  its  effectiveness  depends 
on  Its  regular  use  A decrease  in  symptoms  may  occur  as  soon  as  1 2 hours  after  starting  steroid 
therapy  and  generally  can  be  expected  to  occur  within  a few  days  of  initiating  therapy  in  allergic 
rhinitis.  The  patient  should  take  the  medication  as  directed  and  should  not  exceed  the  prescribed 
dosage  The  patient  should  contact  the  physician  it  symptoms  do  not  improve  after  three  weeks, 
or  if  the  condition  worsens  Nasal  irritation  and/or  burning  or  stinging  after  use  of  the  spray  occur 
only  rarely  with  this  product.  The  patient  should  contact  the  physician  if  they  occur 
For  the  proper  use  of  this  unit  and  to  attain  maximum  improvement,  the  patient  should  read  and 
follow  the  accompanying  patient  instructions  carefully  Because  the  amount  dispensed  per  puff 
may  not  be  consistent,  it  is  important  to  shake  the  canister  well.  Also,  the  canister  should  be 
discarded  after  100  actuations 

Carcinogenesis,  Mutagenesis:  Animal  studies  of  triamcinolone  acetonide  to  test  its 
carcinogenic  potential  are  underway 

Impairment  of  Fertility:  Male  and  female  rats  which  were  administered  oral  triamcinolone 
acetonide  at  doses  as  high  as  15  mcg/kg/day  (1 10  mcg/m2/day,  as  calculated  on  a surface  area 
basis)  exhibited  no  evidence  ot  impaired  fertility  The  maximum  human  dose,  for  companson,  is 
6 3 mcg/kg/day  (240  mcg/m2/day)  However,  a tew  female  rats  which  received  maternally  toxic 
doses  of  8 or  15  mcg/kg/day  (60  mcg/m2/day  or  1 10  mcg/m2/day,  respectively,  as  calculated  on  a 


surface  area  basis)  exhibited  dystocia  and  prolonged  delivery  Developmental  toxicity,  which 
included  increases  In  fetal  resorptions  and  stillbirths  and  decreases  in  pup  body  weight  and 
survival,  also  occurred  at  the  maternally  toxic  doses  (2.5  - 15  0 mcg/kg/day  or  20  - 1 10 
mcg/m2/day,  as  calculated  on  a surface  area  basis)  Reproductive  performance  of  female  rats 
and  effects  on  fetuses  and  offspring  were  comparable  between  groups  that  received  placebo 
and  non-toxic  or  marginally  toxic  doses  (0.5  and  1 .0  mcg/kg/day  or  3 8 mcg/m2/day  and 
7 0 mcg/m2/day). 

Pregnancy:  Pregnancy  Category  C.  Like  other  corticoids,  triamcinolone  acetonide  has  been 
shown  to  be  teratogenic  in  rats  and  rabbits  Teratogenic  effects,  which  occurred  in  both  species 
at  0 02,  0 04  and  0 08  mg/kg/day  (approximately  1 35,  270  and  540  mcg/m2/day  in  the  rat  and 
320,  640  and  1280  mcg/m2/day  in  the  rabbit,  as  calculated  on  a surface  area  basis),  included  a 
low  incidence  of  cleft  palate  and/or  internal  hydrocephaly  and  axial  skeletal  defects  Teratogenic 
effects,  including  CNS  and  cranial  malformations,  have  also  been  observed  in  non-human 
primates  at  0,5  mg/kg/day  (approximately  6 7 mg/m2/day)  The  doses  of  0.02,  0 04.  0 08.  and 
0 5 mg/kg/day  used  in  these  toxicology  studies  are  approximately  12.8,  25  5.  51,  and  318.7  times 
the  minimum  recommended  dose  of  110  meg  of  Nasacort  per  day  and  3.2,  6 4, 12  7,  and 
80  times  the  maximum  recommended  dose  of  440  meg  of  Nasacort  per  day  based  on  a patient 
body  weight  of  70  kg.  Administration  of  aerosol  by  inhalation  to  pregnant  rats  and  rabbits 
produced  embryotoxic  and  fetotoxic  effects  which  were  comparable  to  those  produced  by 
administration  by  other  routes.  There  are  no  adequate  and  well-controlled  studies  in  pregnant 
women.  Triamcinolone  acetonide  should  be  used  during  pregnancy  only  if  the  potential  benefit 
justifies  the  potential  risk  to  the  fetus 

Experience  with  oral  corticoids  since  their  introduction  in  pharmacologic  as  opposed  to 
physiologic  doses  suggests  that  rodents  are  more  prone  to  teratogenic  effects  from  corticoids 
than  humans.  In  addition,  because  there  is  a natural  increase  in  glucocorticoid  production  during 
pregnancy,  most  women  will  require  a lower  exogenous  steroid  dose  and  many  will  not  need 
corticoid  treatment  during  pregnancy. 

Nonteratogenic  Effects:  Hypoadrenalism  may  occur  in  infants  born  of  mothers  receiving 
corticosteroids  during  pregnancy.  Such  infants  should  be  carefully  observed 
Nursing  Mothers:  It  is  not  known  whether  triamcinolone  acetonide  is  excreted  in  human  milk. 
Because  other  corticosteroids  are  excreted  in  human  milk,  caution  should  be  exercised  when 
Nasacort  Nasal  Inhaler  is  administered  to  nursing  women 

Pediatric  Use:  Safety  and  effectiveness  have  not  been  established  in  children  below  the  age  ot 
12.  Oral  corticoids  have  been  shown  to  cause  growth  suppression  in  children  and  teenagers, 
particularly  with  higher  doses  over  extended  periods.  If  a child  or  teenager  on  any  corticoid 
appears  to  have  growth  suppression,  the  possibility  that  they  are  particularly  sensitive  to  this 
effect  of  steroids  should  be  considered 

ADVERSE  REACTIONS:  In  controlled  and  uncontrolled  studies,  1257  patients  received 
treatment  with  intranasal  triamcinolone  acetonide  Adverse  reactions  are  based  on  the  567 
patients  who  received  a product  similar  to  the  marketed  Nasacort  canister  These  patients  were 
treated  for  an  average  of  48  days  (range  1 to  117  days)  The  145  patients  enrolled  in 
uncontrolled  studies  received  treatment  from  1 to  820  days  (average  332  days). 

The  most  prevalent  adverse  experience  was  headache,  being  reported  by  approximately  18%  of 
the  patients  who  received  Nasacort  Nasal  irritation  was  reported  by  2.8%  of  the  patients 
receiving  Nasacort  Other  nasopharyngeal  side  effects  were  reported  by  fewer  than  5%  of  the 
patients  who  received  Nasacort  and  included:  dry  mucous  membranes,  naso-sinus  congestion, 
throat  discomfort,  sneezing,  and  epistaxis.  The  complaints  do  not  usually  interfere  with  treatment 
and  in  the  controlled  and  uncontrolled  studies  approximately  1%  of  patients  have  discontinued 
because  of  these  nasal  adverse  effects. 

In  the  event  of  accidental  overdose,  an  increased  potential  for  these  adverse  experiences  may  be 
expected,  but  systemic  adverse  experiences  are  unlikely  (see  OVERDOSAGE  section). 
OVERDOSAGE:  Acute  overdosage  with  this  dosage  form  is  unlikely.  The  acute  topical 
application  of  the  entire  15  mg  of  the  canister  would  most  likely  cause  nasal  irritation  and 
headache  It  would  be  unlikely  to  see  acute  systemic  adverse  effects  if  the  nasal  application  of 
the  1 5 mg  of  triamcinolone  acetonide  was  administered  all  at  once. 

Caution:  Federal  (U  S A.)  law  prohibits  dispensing  without  prescription 
Please  see  product  circular  for  full  prescribing  information. 
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(Landrigan  P),  Todd  AC:  Lead  poisoning.  West  J Med  1994;  161:153-159) 


Lead  poisoning  is  the  most  common  disease  of  environmental  origin  in  the  United  States  today.  Adult  lead 
poisoning  results  primarily  from  exposure  by  inhalation  in  the  workplace.  Pediatric  lead  poisoning  results 
principally  from  the  ingestion  of  lead  from  environmental  media,  including  paint  chips,  dust,  soil,  drinking 
water,  ceramics,  and  medications.  Lead  is  toxic  to  many  organ  systems,  among  them  developing  erythro- 
cytes, the  kidneys,  and  the  nervous  system.  Lead-induced  toxicity  to  the  central  nervous  system  causes  de- 
layed development,  diminished  intelligence,  and  altered  behavior.  In  young  children,  this  effect  has  been 
demonstrated  convincingly  to  occur  at  blood  lead  levels  between  1 0 and  20  mg  per  dl.  The  Centers  for  Dis- 
ease Control  and  Prevention  has  recommended  that  a blood  lead  level  of  1 0 mg  per  dl  or  higher  be  consid- 
ered evidence  of  increased  lead  absorption,  and  the  National  Academy  of  Sciences  has  concurred  in  that 
recommendation.  Unresolved  issues  in  need  of  further  study  include  the  frequency  of  screening  young  chil- 
dren for  lead,  the  question  of  whether  women  should  be  offered  screening  for  lead  before  conceiving  a 
pregnancy,  the  role  of  x-ray  fluorescence  analysis  in  assessing  lead  in  bone,  and  the  appropriate  legislative 
response  of  the  United  States  government  to  lead-based  paint  abatement. 

LEAD  POISONING 


(Landrigan  PJ,  Todd  AC:  Lead  poisoning.  West  J Med  1994;  161:153-159) 

Lead  poisoning  is  the  most  common  disease  of  environmental  origin  in  the  United  States  today.  Adult  lead 
poisoning  results  primarily  from  exposure  by  inhalation  in  the  workplace.  Pediatric  lead  poisoning  results 
principally  from  the  ingestion  of  lead  from  environmental  media,  including  paint  chips,  dust,  soil,  drinking 
water,  ceramics,  and  medications.  Lead  is  toxic  to  many  organ  systems,  among  them  developing  erythro- 
cytes, the  kidneys,  and  the  nervous  system.  Lead-induced  toxicity  to  the  central  nervous  system  causes  de- 
layed development,  diminished  intelligence,  and  altered  behavior.  In  young  children,  this  effect  has  been 
demonstrated  convincingly  to  occur  at  blood  lead  levels  between  10  and  20  mg  per  dl.  The  Centers  for  Dis- 
ease Control  and  Prevention  has  recommended  that  a blood  lead  level  of  10  mg  per  dl  or  higher  be  consid- 
ered evidence  of  increased  lead  absorption,  and  the  National  Academy  of  Sciences  has  concurred  in  that 
recommendation.  Unresolved  issues  in  need  of  further  study  include  the  frequency  of  screening  young  chil- 
dren for  lead,  the  question  of  whether  women  should  be  offered  screening  for  lead  before  conceiving  a 
pregnancy,  the  role  of  x-ray  fluorescence  analysis  in  assessing  lead  in  bone,  and  the  appropriate  legislative 
response  of  the  United  States  government  to  lead-based  paint  abatement. 

LEAD  POISONING 


(Landrigan  PJ,  Todd  AC:  Lead  poisoning.  West  J Med  1994;  161:153-159) 

Lead  poisoning  is  the  most  common  disease  of  environmental  origin  in  the  United  States  today.  Adult  lead 
poisoning  results  primarily  from  exposure  by  inhalation  in  the  workplace.  Pediatric  lead  poisoning  results 
principally  from  the  ingestion  of  lead  from  environmental  media,  including  paint  chips,  dust,  soil,  drinking 
water,  ceramics,  and  medications.  Lead  is  toxic  to  many  organ  systems,  among  them  developing  erythro- 
cytes, the  kidneys,  and  the  nervous  system.  Lead-induced  toxicity  to  the  central  nervous  system  causes  de- 
layed development,  diminished  intelligence,  and  altered  behavior.  In  young  children,  this  effect  has  been 
demonstrated  convincingly  to  occur  at  blood  lead  levels  between  1 0 and  20  mg  per  dl.  The  Centers  for  Dis- 
ease Control  and  Prevention  has  recommended  that  a blood  lead  level  of  10  mg  per  dl  or  higher  be  consid- 
ered evidence  of  increased  lead  absorption,  and  the  National  Academy  of  Sciences  has  concurred  in  that 
recommendation.  Unresolved  issues  in  need  of  further  study  include  the  frequency  of  screening  young  chil- 
dren for  lead,  the  question  of  whether  women  should  be  offered  screening  for  lead  before  conceiving  a 
pregnancy,  the  role  of  x-ray  fluorescence  analysis  in  assessing  lead  in  bone,  and  the  appropriate  legislative 
response  of  the  United  States  government  to  lead-based  paint  abatement. 
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CONTINUING  MEDICAL  EDUCATION 


(Continued  from  Page  121) 

December  12-16 — Emergency  Medicine  Symposium.  UCSD  at  Basic  Sci- 
ence Building.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  16-20 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Mar- 
riott. Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  24-29 — California  Trauma  Conference.  UCSD  at  Hyatt  Regency, 
San  Diego.  Tues-Sun.  Contact:  UCSD. 


FAMILY  PRACTICE/PRIMARY  CARE 

November  5 — Neurology  for  Primary  Care.  UCD  at  Cancer  Center  Audito- 
rium, Sacramento.  Sat.  7 hrs.  $95.  Contact:  UCD. 

December  9-1 1 — Neurology  for  the  Non-Neurologist.  American  College  of 
Emergency  Physicians  at  Desert  Inn,  Las  Vegas,  Nevada.  Fri-Sun.  12  hrs. 
Contact:  Karen  DeBont,  MER,  1500  W Canal  Ct,  Ste  500,  Littleton,  CO 
80120-4528.  (800)  421-3756  or  (303)  798-9682. 

December  24-29 — Advances  in  Medicine  '94.  American  Academy  of  Fam- 
ily Physicians  and  Symposium  Maui  at  Royal  Lahaina  Resort,  Kaanapali 
Beach,  Lahaina.  Maui.  Hawaii.  Sat-Thurs.  16  hrs.  Contact:  Joe  Harrison, 
MD,  PO  Box  10185,  Lahaina,  HI  96761.  (808)  878-6757. 

January  20-22 — Practical  Dermatology  and  Dermatologic  Office  Proce- 
dures for  the  Primary  Care  Physician.  UCSD  at  Hyatt  Regency,  La 
Jolla.  Fri-Sun.  20  hrs.  $495.  Contact:  Jacqueline  Shiller,  PO  Box  84296, 
San  Diego  92138.  (619)  223-2997. 

1994 — HIV  Primary  Care  Mini-Residency.  UCSD  at  Owen  Clinic,  San 
Diego.  Ongoing.  30  hrs.  Contact:  UCSD. 


GERIATRICS 

October  7-8 — Coming  of  Age:  Geriatrics  for  the  Primary  Care  Pro- 
vider— Part  II.  UCD  at  Sacramento  Inn.  Fri-Sat.  13  hrs.  $235.  Contact: 
UCD. 

November  7-9 — Geriatrics  Update:  1994.  Sharp  Memorial  Hospital  at 
Loew’s  Coronado  Bay  Resort,  San  Diego.  Mon-Wed.  20  hrs.  $425.  Con- 
tact: Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138.  (619)  223-2997. 

1994 — Mini-residency  in  Geriatrics.  UCSD  at  Multi  Purpose  Facility,  San 
Diego.  Ongoing.  40-80  hrs.  $195.  Contact:  UCSD. 

1994 — The  GGG/Alzheimer’s  Family  Center:  Sharing  the  Caring — 
Training  Series  on  Dementia.  UCSD.  Ongoing.  4 hrs.  $25.  Contact: 
UCSD. 


INFECTIOUS  DISEASE 

November  4-6 — Advances  in  Infectious  Disease.  Sharp  Memorial  Hospital 
at  Loew’s  Coronado  Bay  Resort,  San  Diego.  Fri-Sun.  20  hrs.  $425.  Con- 
tact: Jacqueline  Shiller.  PO  Box  84296,  San  Diego  92138.  (619)  223-2997. 


INTERNAL  MEDICINE 

August  26-September  1 — Comprehensive  Nephrology  Review  Course. 
UCLA  School  of  Medicine  at  Beverly  Hilton  Hotel.  Beverly  Hills.  Fri- 
Thurs.  51  hrs.  $895.  Contact:  UCLA. 

September  17-19 — 1994  International  Symposium  on  Bone  Marrow 
Transplantation.  Sutter  Community  Hospital  at  Fairmont  Hotel,  San 
Francisco.  Sat-Mon.  Contact:  Sutter  Community.  2800  L St,  Sacramento 
95816.(800)  777-0231. 

October  1 — Focus  on  Venous  Access:  Hemodialysis,  Pheresos,  Chemoin- 
fusion.  UCSD  at  Le  Meridien  Hotel,  Newport  Beach.  Sat.  8 hrs.  $125. 
Contact:  UCSD. 

October  22 — Diabetes.  Sutter  Community  Hospitals  at  Sacramento.  Sat.  Con- 
tact: Peggy  Coit,  2800  L St,  6th  FI,  Sacramento  95816.  (800)  777-0231. 


OB/GYN 

October  1 — Colscopy.  Sutter  Community  Hospitals  at  Sacramento.  Sat.  Con- 
tacat:  Lynne  MacRae,  2800  L St,  6th  FI,  Sacramento  95816.  (800)  777- 
0231. 

October  1-2 — 6th  Annual  Ultrasound  Update:  1994.  UCD  at  Red  Lion  Inn, 
Sacramento.  Sat-Sun.  10  hrs.  $240.  Contact:  UCD. 

October  8 — Women’s  Health.  Sutter  Community  Hospitals  at  Stockton.  Sat. 
Contact:  Catherine  Davis,  2800  L St.  6th  FI,  Sacramento  95816.  (800) 
777-0231. 

December  1 -3 — Obstetrics  and  Gynecology  Conference.  University  of  Ne- 
braska Medical  Center  at  Bally’s,  Las  Vegas,  Nevada.  Thurs-Sat.  $275. 
Contact:  UNMC.  600  S 42nd  St,  Omaha.  NE  68198-565 1 . (800)  642-1095 
or  (402)  559-4152. 


OCCUPATIONAL/ENVIRONMENTAL 

September  22-25 — Emerging  Issues  in  Occupational  and  Environmental 

Health.  American  College  of  Occupational  and  Environmental  Medicine 
and  the  Western  Occupational  and  Environmental  Medical  Association  at 
Stouffer  Stanford  Court  Hotel.  San  Francisco.  Thurs-Sun.  Contact: 
WOEMA,  50  First  St,  Ste  300,  San  Francisco  94105.  (415)  764-4803. 


ONCOLOGY 

September  25-27 — State  of  Breast  Cancer  1994:  An  Interactive  Sympo- 
sium. UCSF  at  Sheraton  Palace  Hotel,  San  Francisco.  Sun-Tues.  20  hrs. 
$350.  Contact:  UCSF. 

October  6-8 — 18th  Annual  Physicians  Cancer  Symposium.  Scripps  Memo- 
rial Hospital  at  Stevens  Cancer  Center,  San  Diego.  Thurs-Sat.  16.5  hrs. 
$390.  Contact:  Cancer  Symposium,  2603  Main  St,  Ste  690,  Irvine  92714. 
(800)  321-6338. 


OPHTHALMOLOGY 

September  23-25 — 13th  Annual  Educational  Conference.  California  Asso- 
ciation of  Ophthalmology  at  Ritz-Carlton,  Huntington  Hotel,  Pasadena. 
Fri-Sun.  11  hrs.  Contact:  CAO,  605  Market,  Ste  1109,  San  Francisco 
94105-3213.  (415)777-3937. 


OTOLARYNGOLOGY 

September  1 1-16-October  9-14 — Temporal  Bone  Dissection  Course.  House 
Ear  Institute.  Sun-Fri.  53  hrs.  $875-$l , 1 00.  Contact:  Antonio  De  la  Cruz, 
2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431  ext.  7079. 

November  3-5 — Otolaryngology  Update:  1994.  UCSF  at  Ritz-Carlton,  San 
Francisco.  Thurs-Sat.  17  hrs.  $425.  Contact:  UCSF. 


PATHOLOGY 

September  17 — 34th  Annual  Scientific  Symposium  on  Kidney  Disease. 

National  Kidney  Foundation  of  Southern  California  at  La  Jolla  Marriott. 
Sat.  Contact:  National  Kidney  Foundation,  5777  W.  Century  Blvd,  Ste 
395,  Los  Angeles  90045-7404.  (310)  641-8152. 

September  17-21 — 9th  Combined  Skin  Pathology  Course  and  5th  Annual 
Workshop  in  Dermatopathology.  Scripps  Clinic  and  Research  Founda- 
tion at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla.  Sat-Wed.  40  hrs. 
Contact:  Scripps  Clinic,  10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619) 
554-8556. 

September  21-24 — Surgical  Pathology  of  the  Lung.  American  Society  of 
Clinical  Pathologists  at  Sheraton  Hotel  Fisherman's  Wharf,  San  Francisco. 
Wed-Sat.  Contact:  ASCP,  2100  W Harrison  St,  Chicago,  IL  60612-3798. 
(800)  621-4142. 

November  13-16 — Clinical  Microbiology  Llpdate.  American  Society  of 
Clinical  Pathologists  at  Pan  Pacific  Hotel,  San  Diego.  Sun-Wed.  Contact: 
ASCP,  2100  W Harrison  St.  Chicago,  II  60612-3798.  (800)  621-4142. 


PEDIATRICS 

October  1 — Therapy  for  Childhood  Neuromuscular  Diseases.  Children’s 
Hospital  and  Health  Center  at  Hyatt  Regency,  San  Diego.  Sat.  6.5  hrs.  $75. 
Contact:  CAM,  3030  Children’s  Way,  San  Diego  92123.  (619)  576-5819. 

October  22 — Pediatrics.  Sutter  Community  Hospitals  at  Auburn.  Sat.  Con- 
tact: Lynne  MacRae.  2800  L St,  6th  FI,  Sacramento  95816.  (800)  777- 
0231. 

October  29 — Ambulatory  Pediatrics.  UCD  at  Cancer  Center  Auditorium, 
Sacramento.  Sat.  7 hrs.  $95.  Contact:  UCD. 

October  29 — Pediatric  Otology  Update  1994.  Children’s  Hospital  Oakland. 
Sat.  Contact:  Hearing  Institute  Foundation,  2120  Forest  Ave,  #2,  San  Jose 
95128.  (408)288-7777. 

December  1-4 — Society  of  ENT  Advances  in  Children.  UCD  at  Radisson 
Hotel,  Sacramento.  Thurs-Sun.  10  hrs.  Contact:  UCD. 

December  3 — 13th  Annual  Binational  Pediatric  Conference.  Children’s 
Hospital  San  Diego  and  American  Academy  of  Pediatrics  at  Mercy  Hos- 
pital Educational  Center,  San  Diego.  Sat.  $45.  Contact:  Children’s  Hospi- 
tal, 3020  Children’s  Way,  San  Diego  92123.  (619)  576-4072. 

January  21-28 — Pediatric  Emergencies.  UCSD  at  Kona,  Hawaii.  21  hrs. 
$460.  Contact:  UCSD. 

(Continued  on  Page  132) 
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IF  YOU’RE  LOOKING  TO  GET  MORE  FOR  YOUR  CME  DOLLAR, 
HAVE  WE  GOT  A MEETING  FOR  YOU! 

Southern  Medical  Association’s  88th  Annual  Scientific  Assembly 

Orlando,  Florida 
November  2*6,  1994 

-M.  RAoInu  Commitment  to  Health 

Take  a look  at  what  SMA’s  Annual  Scientific  Assembly  offers: 


Provides  Updated  Clinical  Information  in  Your 
Specialty 

• 26  Specialty  Section  Meetings 

• Postgraduate  Courses 

• World-Renowned  Speakers 

Provides  CME  Opportunities  in  Specialties 
Other  Than  Your  Own 

• Joint  Specialty  Section  Meetings 

• Round  Table  Luncheon  Sessions 

• Scientific  Exhibits,  Posters,  and  Technical  Exhibits 


Gives  You  Time  for  Fun  and  Collegial 
Interaction 

• Section  and  Alumni  Socials 

• President’s  Night  Dinner  Dance  Featuring  Beach  Boy 
Mike  Love  and  the  Endless  Summer  Beach  Band 

• President’s  Reception  at  Universal  Studios 

• President ’s-Doctors’  Day  Awards  Luncheon 

• Recreational  Activities  and  Free  Golf  Clinic 

• Tours  and  Enrichment  Programs 

• Many  Terrific  Exhibit  Hall  Activities 

• And  More! 


Is  Available  at  a Reasonable  Cost 

• Member  Physician  Registration  for 
SMA’s  Annual  Scientific  Assembly  Is  Only  $100! 


“As  usual,  the  SMA  has  sponsored  an  excellent 
scientific  program  with  appeal  to  all  types  of  prac- 
tices and  disciplines.” 

— 1993  Annual  Meeting  Attendee 
Anthony  P.  Garritano,  M.D. 

Largo,  FL 


To  register,  simply  complete  the  attached 
registration  form,  and  return  to: 

Southern  Medical  Association 

P.O.  Box  190088 
Birmingham,  AL  35219-0088 


/ SOUTHERN 

Medical  ' 
Association 


SMA  Membership  No. 
( ) ( ) 


Name  (Please  Print  or  Type) 

Home  Telephone  Number 

Office  Telephone 

Number 

Address 

Name  for  Spouse/Companion 

Badge  (if  attending) 

City 

State 

Zip 

Home  Address 

/ / 

Specialty 

Date  of  Birth 

City 

State 

Zip 

Medical  School  where  M.D.  degree  was  received  Name  of  Hospital  where  Residency  Training  took  place 


Please  check  the  appropriate  space(s)  below: 


□ SMA  Member— $100  Registration  Fee 

□ PHYSICIAN-Non-Member— $225  Registration  Fee 

□ SMA  Membership/Registration  Fee— $200  (Save  $25  on  Non-Member  Registration  Fee) 

Total  $ 

□ Charge:  (circle)  MasterCard/VISA/Discover Exp.  Date Signature 

□ Check:  Make  check  payable  to:  SOUTHERN  MEDICAL  ASSOCIATION  (Return  check  with  this  form— for  added  security,  use  an  envelope.) 

Southern  Medical  Association,  35  Lakeshore  Drive,  P.O.  Box  190088,  Birmingham,  Alabama  35219-0088 

(800)  423-4992  or  (205)  945-1840  (in  Birmingham) 


□ Spouse/Companion/Staff  Fee— $25 

□ Student/Resident— NO  FEE 

□ Nurse/Technician— $75 

□ Physician  Assistant— $75 

□ Ph.D.— $100 
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January  23-27 — San  I)icg«  Conference  on  Responding  to  Child  Maltreat- 
ment. Children's  Hospital  San  Diego  at  Town  and  Country  Hotel,  San 
Diego.  Mon-Fri.  5393.  Contact:  Children’s  Hospital,  MC  5016.  3020  Chil- 
dren's Way,  San  Diego  92123.  (619)  495-4940. 


PHYSICAL  MEDICINE/REHABILITATION 

October  8-12 — 56th  Annual  Assembly,  American  Academy  of  Physical 
Medicine  and  Rehabilitation  at  Anaheim  Hilton  Hotel  and  Towers  and 
Anaheim  Convention  Center.  Sun- Wed.  Contact:  AAPMR.  122  S Michi- 
gan Ave.  Ste  1300.  Chicago.  1L  60603-6107.  (312)  922-9366. 


PSYCHIATRY 

September  30-October  4 — Power  of  the  Art:  Introduction  to  Medical  Hyp- 
nosis and  Other  Practical  Wisdoms.  UCSD  at  Sheridan  Grande.  San 
Diego.  Fri-Tues.  26  hrs.  $550.  Contact:  UCSD. 

October  7-1 1 — The  Power  of  the  Art:  Introduction  to  Medical  Hy  pnosis 
and  Other  Practical  W isdoms.  UCSD  at  Colonial  Inn.  La  Jolla.  Fri-Tues. 
26  hrs.  Contact:  UCSD. 

October  14-15 — Psy  chopharmacology  Clinical  Research  Update.  UCD  at 
Hilton  Hotel.  San  Francisco.  Fri-Sat.  14  hrs.  $395.  Contact:  UCD. 

1994 — Basic  Clinical  Hy  pnosis  Training.  UCSD  at  La  Jolla.  Ongoing.  30 
hrs.  $245.  Contact:  UCSD. 


PULMONARY  MEDICINE 

September  23-25 — Diagnosis  and  Management  of  Respiratory  Diseases. 

American  College  of  Emergency  Physicians  at  Esmeralda  Resort.  Palm 
Springs.  Fri-Sun.  12  hrs.  Contact:  Karen  DeBont.  1500  W Canal  Ct.  Ste 
500.  Littleton.  CO  80120-4528.  (800)  421-3756. 

October  1 3-15 — Pulmonary  and  Critical  Care  Medicine.  UCSF  at  Ana  Ho- 
tel, San  Francisco.  Thurs-Sat.  Contact:  UCSF. 


RADIOLOGY 

August  25-28 — Physics  of  Diagnostic  Radiology.  UCD  on  Campus.  Thurs- 
Sun.  Contact:  UCD. 

September  8-10 — Trauma  and  Emergency  Radiology.  UCSF  at  Ritz-Carl- 
ton.  San  Francisco.  Thurs-Sat.  16  hrs.  $395.  Contact:  UCSF. 

September  29-October  1 — Interventional  Hepatobiliary  Radiology.  UCSF 
at  Fairmont  Hotel,  San  Francisco.  Thurs-Sat.  18  hrs.  $550.  Contact:  UCSF. 

October  2 — Oncologic  Imaging  Update.  UCSF  at  Fairmont  Hotel.  San  Fran- 
cisco. Sun.  6.5  hrs.  $150.  Contact:  UCSF. 

October  3-7 — Clinical  Magnetic  Resonance  Imaging.  UCSF  at  Fairmont 
Hotel.  San  Francisco.  Mon-Fri.  33  hrs.  $595.  Contact:  UCSF. 

October  7-8 — Vascular  Ultrasound:  State  of  the  Art.  UCSF  at  Fairmont 
Hotel.  San  Francisco.  Fri-Sat.  13.5  hrs.  $295.  Contact:  UCSF. 

October  10-14 — Neuroimaging  Visiting  Fellowship  Program.  Stanford 
School  of  Medicine.  Mon-Fri.  40  hrs.  Contact:  Barbara  Platt.  (415)  723- 
4733. 

October  15-16 — Neuroradiology  Update.  UCSD  at  Hotel  del  Coronado.  Sat- 
Sun.  Contact:  UCSD. 

October  17-19 — Radiology  for  the  Non-Radiologist.  UCSD  at  Hyatt  Re- 
gency. La  Jolla.  Mon-Wed.  20  hrs.  $450.  Contact:  UCSD. 

October  17-21 — 19th  Annual  San  Diego  Postgraduate  Radiology  Course. 

UCSD  at  Hotel  del  Coronado,  San  Diego.  Mon-Fri.  Contact:  UCSD. 

October  21-23 — 14th  Annual  Interventional  Radiology  Course.  UCSD  at 
Hotel  del  Coronado.  San  Diego.  Fri-Sun.  Contact:  UCSD 

October  31-November  4 — Diagnostic  Radiology  Seminars.  UCSF  at  Ritz- 
Carlton  Kapalua.  Maui.  Hawaii.  Mon-Fri.  26  hrs.  $595.  Contact:  UCSF. 

November  14-18 — A Practical  Approach  to  Breast  Imaging.  UCSF  at  Ritz- 
Carlton,  Rancho  Mirage.  Mon-Fri.  20  hrs.  $595.  Contact:  UCSF. 

December  8-10 — Magnetic  Resonance  Angiography  in  Clinical  Practice 
with  CTA  Correlation.  UCSF  at  Ritz-Carlton,  Rancho  Mirage.  Thurs- 
Sat.  12.5  hrs.  $425.  Contact:  UCSF. 

December  1 1-16 — A Practical  Approach  to  Breast  Imaging.  UCSF  at  Ritz- 
Carlton  Kapalua.  Maui.  Hawaii.  Sun-Fri.  20  hrs.  $595.  Contact:  UCSF. 

1994 — Fellowship  in  Interventional  Radiology  for  Radiologists.  UCSD 
Medical  Center.  Ongoing.  40  hrs.  $700.  Contact:  UCSD. 

1994 — Visiting  Fellowship  in  Magnetic  Resonance  Imaging.  UCSD  at  MR 
Institute.  San  Diego.  Ongoing.  40  hrs.  $1,200.  Contact:  UCSD. 


1994 — Visiting  Fellowship  for  Physicians  and  Sonographers  in  Duplex 
Ultrasound:  Focus  on  Carotid  and  Deep  Venous  Thrombosis.  Ongo- 
ing. 30  hrs.  $6(X).  Contact:  UCSD. 

1994 — Visiting  Fellowship  Program  of  Endovaginal  Sonography:  Focus 
on  Techniques  and  Application.  UCSD  Medical  Center.  Monthly.  30  hrs. 
$600.  Contact:  UCSD. 


SLEEP  MEDICINE 

January  28 — Sleep  Medicine:  Practices  for  the  21st  Century.  Scripps  Clinic 
and  Research  Foundation  at  La  Jolla.  Sal.  7 hrs.  Contact:  Scripps  Clinic, 
10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 


SURGERY 

September  9-13 — Summer  Institute — Intensive  Surgical  Skills.  American 
Academy  of  Orthopedic  Surgeons  at  Monterey  Conference  Center.  Mar- 
riott Hotel  and  Doubletree  Hotel,  Monterey.  Fri-Tues.  Contact:  AAOS. 
6300  N River  Rd,  Rosemont,  IL  60018-4262.  (708)  823-7186. 

October  29 — Suture  Workshop.  Sutter  Community  Hospitals  at  Sacramento. 
Sat.  Contact:  Catherine  Davis,  2800  L St,  6th  FI,  Sacramento  95816.  (800) 
777-0231. 


GENERAL/MULTIDISCIPLINARY 

October  27-30 — 1994  CME/Golf  Meeting.  Nevada  Academy  of  Family 
Physicians  at  Sheraton  Desert  Inn  Hotel  & Casino,  Las  Vegas.  Thurs-Sun. 
21  hrs.  Contact:  Barbara  Bolling,  NAFP.  PO  Box  27713,  Las  Vegas,  NV 
89126-1713.  (702)647-0117. 

January  19-22 — Medicine  Meets  Virtual  Reality  II:  Interactive  Technol- 
ogy & Healthcare.  UCSD.  Thurs-Sat.  Contact:  UCSD. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245- 
8505. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1 850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


September  16-18 — Sixth  National  Conference  on  Outreach  Education: 
The  Changing  Colors  of  Outreach  Education.  University  of  Colorado 
Health  Sciences  Center  at  Tamarron  Resort,  Durango.  Fri-Sun.  Contact:  U 
of  Colo. 

September  16-18 — Third  Annual  Medical  Ethics  Conference.  University 
of  Colorado  Health  Sciences  Center  at  Aspen.  Fri-Sun.  Contact:  U of 
Colo. 

September  23-24 — 23rd  Annual  Montrose  Fall  Clinics.  Montrose  Memori- 
al Hospital,  Pavilion  at  Montrose.  Fri-Sat.  Contact:  Kathy  Holman,  (303) 
240-7397. 

September  23-24 — Penrose  Cancer  Conference.  Penrose-St  Francis  Health- 
Care  System  at  Broadmoor  Hotel,  Colorado  Springs.  Fri-Sat.  Contact: 
Leslie  Bent.  (719)  577-2510  or  (719)  630-5271. 

September  30 — Rocky  Mountain  Regional  Cardiovascular  Disease  Con- 
ference. University  of  Colorado  Health  Sciences  Center  at  Vail.  Fri.  Con- 
tact: U of  Colo. 

October  24-28 — Prevention  in  Practice:  Workplace  Health  in  the  21st 
Century  . American  College  of  Occupational  and  Environmental  Medicine 
at  Denver  Marriott  City  Center,  Denver.  Mon-Fri.  Contact:  ACOEM,  (708) 
228-6850. 

(Continued  on  Page  133) 
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January  28-February  2 — 24th  Annual  Mid-Winter  Conference  of  Colorado 
Ophthalmological  Society.  Sheraton  Steamboat.  Steamboat  Springs.  Sun- 
Thurs.  Contact:  David  R.  Scott,  (800)  394-4968. 

February  20-24 — 19th  Midwinter  Symposium  on  Practice  Surgical  Chal- 
lenges in  Otolaryngology.  University  of  Illinois  College  of  Medicine  at 
Snowmass.  Mon-Fri.  Contact:  Jane  Whitener,  (312)  996-5751 . 

February  26-March  3 — Ninth  Annual  Cardiology  for  the  Clinician  Confer- 
ence: Practical  Guidelines  for  Merging  Advances  in  Cardiology  and 
Bedside  Medicine.  University  of  Illinois  College  of  Medicine  at  Snow- 
mass.  Mon-Fri.  Contact:  Sue  Talbert,  (312)  996-4631. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  Soci- 
ety of  Neurologists,  (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  270-6761. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME  re- 
quirements of  the  New  Mexico  Board  of  Medical  Examin- 
ers, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution for  current  details. 


September  16-17 — Annual  Meeting — American  College  of  Surgeons,  New 
Mexico  Chapter.  Hotel  de  Santa  Fe,  Santa  Fe.  Contact:  Bonnie  Smith, 
7770  Jefferson  NE,  Ste  400,  Albuquerque  87109.  (505)  828-0237. 

September  17 — Management  of  Patient  with  Cardiac  Disease.  Journal 
Center,  Albuquerque.  Sat.  Contact:  Tracy  L.  Green,  New  Mexico  Heart 
Clinic,  (505)  841-1000. 

October  5-9 — 3rd  Annual  New  Mexico  Medical  Computer  Course.  Holi- 
day Inn  Pyramid  Hotel,  Albuquerque.  Contact:  Floyd  Smith,  NMOMA, 
PO  Box  90396,  Albuquerque  87199-0396.  (505)  828-1905. 

October  8-9 — What  Is  New  With  the  Newborn?  New  Mexico  Pediatric  So- 
ciety at  Snakedance,  Taos  Ski  Valley.  Contact:  Richard  Rolston,  MD,  (505) 
898-7898. 

October  28-29 — ECG  Interpretation  for  the  Primary  Care  Physician. 
Journal  Center,  Albuquerque.  Fri-Sun.  Contact:  Tracy  L.  Green,  New 
Mexico  Heart  Clinic,  (505)  841-1000. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME,  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 


American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution. 


September  21-24 — Utah  Medical  Association — Annual  Meeting.  Univer- 
sity Park  Hotel.  Salt  Lake  City.  Wed-Sat.  Contact:  Utah  Medical  Associa- 
tion. 


MEDICAL  GRAND  ROUNDS 

Weekly — Internal  Medicine  Grand  Rounds.  Psychiatry  Grand  Rounds,  OB/ 
GYN  Grand  Rounds,  Pediatric  Grand  Rounds.  Contact:  UUSM,  Office  of 
CME.  (801)581-8664. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital.  300  N Hospital  Dr.  Price  84501 . (801 ) 637-4800. 

DM:  Dixie  Medical  Center,  544  S 400  East.  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East,  American  Fork  84003.  (801 ) 

763-3555. 

FHP:  FHP  of  Utah,  35  W Broadway,  Salt  Lake  City  84 1 0 1 .( 80 1 ) 355- 1 234. 

ITS:  Intermountain  Thoracic  Society,  1616  S 11th  East.  Salt  Lake  City  84105. 

(801)484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C"  St.  Salt  Lake  City  84143.  (801)  321-1 100. 

LRH:  Logan  Regional  Hospital.  1400  N 5th  East,  Logan  84321.  (801 ) 752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd.  Ogden  84409.  (801)  625- 

2694. 

MVH:  Mountain  View  Hospital,  1000  E Highway  6.  Payson  84651.  (801 ) 465-9201 . 

OSS:  Ogden  Surgical-Medical  Society,  PO  Box  9311,  Ogden  84409. 

PCMC:  Primary  Children's  Medical  Center,  100  N Medical  Dr.  Salt  Lake  City  841 13. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital.  3460  S 4155  West,  West  Valley  City  84120.  (801) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons.  24  South  1 100  East,  Suite  302. 

Salt  Lake  City  84102.  (801 ) 531-7806. 

UMIA:  Utah  Medical  Insurance  Association,  540  E 500  South.  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society,  540  E 500  South.  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital,  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine,  Office  of  Continuing  Medical  Educa- 

tion, 50  N Medical  Dr,  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Administration  Medical  Center,  500  Foothill  Dr.  Salt  Lake  City 

84148.(801)582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
98121;  or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


(Continued  on  Page  134) 
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September  9 — Interventional  Radiology.  Seattle.  Fri.  Contact:  UAV. 

September  9- 1 1 — Radiation  Health  Effects  and  Hanford:  A Joint  Confer- 
ence for  Concerned  Citizens  and  Health  Care  Providers.  Spokane.  Fri- 
Sun.  Contact:  UAV. 

September  10-11 — Pediatric  Advanced  Life  Support.  Seattle.  Sat-Sun. 
Contact:  Children’s,  (206)  368-4802. 

September  11-16 — North  Pacific  Pediatric  Society — 149th  Meeting. 

Blaine.  Sun-Fri.  Contact:  Norma  Brooks,  (206)  248-2229. 

September  19-23 — Annual  Advances  in  Family  Practice.  Seattle.  Mon-Fri. 
Contact:  UAV. 

September  19-23 — Annual  Advances  in  Family  Practice.  Seattle.  Mon-Fri. 
Contact:  UAV. 

September  21 — Pneumonia  Symposium.  Seattle.  Wed.  Contact:  Providence, 
(206)  320-2552. 

September  29-30 — Update:  Common  Urinary  Tract  Problems  in  Chil- 
dren. Seattle.  Thurs-Fri.  Contact:  Children’s,  (206)  526-2501. 

October  6 — Sleep  Symposium.  Seattle.  Thurs.  Contact:  Providence,  (206) 
320-2552. 

October  14 — Radiation  Oncology  Symposium.  Seattle.  Fri.  Contact:  Provi- 
dence, (206)  320-2552. 

October  15 — Arthrocentesis  & Injection  Techniques.  Seattle.  Sat.  Contact: 
UAV. 

October  15 — Interv  entional  Radiology.  Seattle.  Sat.  Contact:  UAV. 

October  20 — Cancer  Care  Symposium.  Seattle.  Thurs.  Contact:  Providence, 
(206)  320-2552. 

October  21-22 — Transplant  Opportunities.  Seattle.  Fri-Sat.  Contact:  Provi- 
dence, (206)  320-2552. 

October  27 — Cancer  Care  Symposium.  Seattle.  Thurs.  Contact:  Providence, 
(206)  320-2552. 

October  27-30 — 7th  Annual  Pediatric  Critical  Care  Colloquium.  Seattle. 
Thurs-Sun.  Contact:  Children's.  (206)  526-2501. 

October  28-29 — Mental  Health  Update.  Seattle.  Fri-Sat.  Contact:  UAV. 

November  3-4 — Current  Concepts  in  Drug  Therapy.  Seattle.  Thurs-Fri. 
Contact:  UAV. 

November  4 — Muscular  Dystrophy  and  Related  Disorders.  Seattle.  Fri. 
Contact:  Children's,  (206)  526-2501. 

November  10 — Family  Practice  Symposium.  Seattle.  Thurs.  Contact:  Prov- 
idence, (206)  320-2552. 

November  1 1-12 — Pediatric  Advanced  Life  Support.  Seattle.  Fri-Sat.  Con- 
tact: Children’s,  (206)  368-4802. 

December  2 — Pediatric  Update.  Seattle.  Fri.  Contact:  Children’s,  (206)  526- 
2501. 

December  7-10 — American  College  of  Physicians.  Seattle.  Wed-Sat.  Con- 
tact: UAV. 

December  8-10 — 10th  Annual  Infectious  Disease  Conference.  Seattle. 
Thurs-Sat.  Contact:  Pacific  Northwest  Medical  Education  Institute,  (206) 
261-2160. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CMH  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education.  Dept, 
of  Pathology.  Harborview  Medical  Center,  325  Ninth  Avenue,  Seattle,  WA  98104.  (206) 
223-5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education,  705  South 
Ninth.  No.  203,  Tacoma.  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine,  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education,  Virginia  Mason  Medical  Center,  PO  Box  900,  Seattle.  WA 
98111.(206)  223-6898. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education,  2033 
Sixth  Ave,  Suite  1 100,  Seattle,  WA  98121.  (206)  441-9762.  ♦ 
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Get  the  Facts  From 
CMA  Attorneys 

Announcinq 

The 

Physician's 
Managed  Care 
Manual 

Explains  what  physicians  should 
know  about  a plan  before  signing. 

When  you  order  the  Physician's  Managed  Care 
Manual  you  will  receive  FREE  a copy  of  the  California 
Medical  Association's  Summary  of  California  HMO 
Laws  Affecting  Physicians 

Mail  check  or  credit  information  to:  California 
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MAHER  ON  MERCY'S  PERINATOLOGY  PROGRAM 


“The  perinatologists 
are  very  knowledgeable. 
Very  personal,  wrv 
accessible?’ 


lam*  Maher.  M D OB/GTN 


“My  partner  and  I have  consult- 
ed with  them  for  a variety  of 
clinical  problems  and  we’ve 
always  received  an  immediate 
response.  They’ve  been  flexible 
in  their  level  of  involvement, 
from  ‘curbside  consults’  to  total 
patient  management.  It’s  really 
whatever  we’re  most  comfort- 
able with.  They  have  always 
provided  excellent  state-of-the- 
art  care.  Care  we  know  we  can 
trust.  It’s  been  a very  positive 
addition  for  us... a relationship 
we  really  like.” 

Through  a partner- 
ship with  UC  Davis 
Medical  Center, 
five  perinatolo- 


gists are  available  to  work  with 
Mercy  physicians  in  coordinat- 
ing care  for  high-risk  patients. 
The  perinatologists  are  available 


24  hours  a day,  seven  days  a week 
to  provide  on-site  and/or  phone 
consultation.  Antepartum  clinic 
services  are  scheduled  three  half- 
days each  week  at  Merc)'  General 
Hospital  and  Mercv  San  Juan 
Hospital,  with  scheduled  visits 
available  at  any  Mercy  facility. 

To  learn  moir  about  Mercyi 
perinatal  consultation  services  call 
Mercy  General  at  453-4140  or 
Mercy  San  Juan  at  537-5339. 
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AUGMENTIN  amoxicillin/clavuianate  potassium 
BRIEF  SUMMARY  FOR  FULL  PRESCRIBING  INFORMATION.  SEE  PACKAGE 
INSERT 

Indications  and  Usage.  Augmentm  is  indicated  in  the  treatment  of  infections  caused  by 
susceptible  strains  of  the  designated  organisms  in  the  conditions  listed  below 
Lower  Respiratory  Tract  Infections  caused  by  ^-lactamase-producing  strains  of  Hemo- 
philus mfluen/ae  and  Moraxella  IBranhamellal  catarrhahs  Otitis  Media  caused  by 
^-lactamase-producing  strains  of  Hemophilus  mfluen/ae  and  Moraxella  IBranhamellal 
catarrhahs  Sinusitis  caused  by  p-lactamase  producmg  strains  of  Hemophilus  mfluen/ae 
and  Moraxella  IBranhamellal  catarrhahs  Skin  and  Skin  Structure  Infections  caused  by 
p-lactamase-producmg  strains  of  Staphylococcus  aureus.  E coh,  and  Klebsiella  spp 
Urinary  Tract  Infections  caused  by  ^-lactamase-producing  strains  of  E coh.  Klebsiella 
spp  and  Enterobacter  spp  While  Augmentm  is  indicated  only  for  the  conditions  listed 
above,  infections  caused  by  ampici  1 1 1 n - susceptible  organisms  are  also  amenable  to 
Augmentm  treatment  due  to  its  amoxicillin  content  Therefore,  mixed  infections  caused 
by  ampicillin-susceptible  organisms  and  ^-lactamase-producing  organisms  susceptible 
to  Augmentm  should  not  require  the  addition  of  another  antibiotic 
Bacteriological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to 
Augmentm  should  be  performed  together  with  any  indicated  surgical  procedures  Therapy 
may  be  instituted  prior  to  obtaining  the  results  from  bacteriological  and  susceptibility 
studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  when 
there  is  reason  to  believe  the  infection  may  involve  any  of  the  ^-lactamase-producing 
organisms  listed  above  Once  results  are  known,  adjust  therapy,  if  appropriate 
Contraindications:  Patients  with  a history  of  allergic  reactions  to  any  penicillin,  or 
patients  with  a history  of  Augmentm-assoc\a\ed  cholestatic  jaundice/hepatic  dysfunction 
WARNINGS:  SERIOUS  ANO  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLAC- 
TIC) REACTIONS  HAVE  BEEN  REPORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE 
REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUALS  WITH  A HISTORY  OF 
PENICILLIN  HYPERSENSITIVITY  AND/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE 
ALLERGENS  THERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF 
PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPERIENCED  SEVERE  REACTIONS  WHEN 
TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUGMENTIN. 
CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY 
REACTIONS  TO  PENICILLINS.  CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC 
REACTION  OCCURS.  AUGMENTIN  SHOULD  BE  DISCONTINUED  AND  THE  APPROPRIATE 
THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE  IMMEDI- 
ATE EMERGENCY  TREATMENT  WITH  EPINEPHRINE.  OXYGEN,  INTRAVENOUS 
STEROIDS  AND  AIRWAY  MANAGEMENT.  INCLUDING  INTUBATION.  SHOULD 
ALSO  BE  ADMINISTERED  AS  INDICATED.  Pseudomembranous  colitis  has  been 
reported  with  nearly  all  antibacterial  agents,  including  Augmentin.  and  has 
ranged  in  severity  from  mild  to  life-threatening.  Therefore,  it  is  important  to 
consider  this  diagnosis  in  patients  who  present  with  diarrhea  subsequent  to  the 
administration  of  antibacterial  agents.  Treatment  with  antibacterial  agents  alters  the 
normal  flora  of  the  colon  and  may  permit  overgrowth  of  clostndia  Studies  indicate  that 
a toxin  produced  by  Clostndium  difficile  is  one  pnmary  cause  of  "antibiotic  associated 
colitis."  After  the  diagnosis  of  pseudomembranous  colitis  has  been  established,  therapeu- 
tic measures  should  be  initiated  Mild  cases  of  pseudomembranous  colitis  usually  respond 
to  drug  discontinuation  alone  In  moderate  to  severe  cases,  consideration  should  be  given 
to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with 
an  antibactenal  drug  clinically  effective  against  C difficile  colitis  Use  Augmentin  cau- 
tiously in  patients  with  evidence  of  hepatic  dysfunction  Hepatic  toxicity  associated  with 
Augmentm  use  is  usually  reversible  On  rare  occasions,  deaths  have  been  reported  (less 
than  1 death  reported  per  estimated  4 million  prescnptions  worldwide)  These  have 
generally  been  cases  associated  with  senous  underlying  diseases  or  concomitant  medica- 
tions (see  CONTRAINDICATIONS  and  ADVERSE  REACTIONS— i/ver) 

Precautions:  General:  While  Augmentm  possesses  the  charactenstic  low  toxicity  of  the 
penicillin  group  of  antibiotics,  periodic  assessment  of  organ  system  functions,  including 
renal,  hepatic  and  hematopoietic  function,  is  advisable  dunng  prolonged  therapy 
A high  percentage  of  patients  with  mononucleosis  who  receive  ampicillm  develop  a skin 
rash  Thus,  ampicillm  class  antibiotics  should  not  be  administered  to  patients  with 
mononucleosis  The  possibility  of  supennfections  with  mycotic  or  bactenal  pathogens 
should  be  kept  in  mind  dunng  therapy  If  superinfections  occur  (usually  involving  Pseudomo- 
nas or  Candida ).  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
Drug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  of  amoxicillin 
Concurrent  use  with  Augmentm  may  result  in  increased  and  prolonged  blood  levels  of 
amoxicillin  The  concurrent  administration  of  allopurinol  and  ampicillm  increases  substan- 
tially the  incidence  of  rashes  m patients  receiving  both  drugs  as  compared  to  patients 
receiving  ampicillm  alone  It  is  not  known  whether  this  potentiation  of  ampicillin  rashes  is 
due  to  allopunnol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with 
Augmentin  and  allopurinol  administered  concurrently 
Augmentm  should  not  be  co-admmistered  with  Antabuse*  (disulfiram) 

Carcinogenesis,  Mutagenesis,  Impairment  of  Fertility.  Long-term  studies  in  animals 
have  not  been  performed  to  evaluate  carcinogenic  or  mutagenic  potential 
Pregnancy  (Category  Bk  Reproduction  studies  have  been  performed  in  mice  and  rats  at 
doses  up  to  ten  (10)  times  the  human  dose  and  have  revealed  no  evidence  of  impaired 
fertility  or  harm  to  the  fetus  due  to  Augmentm  There  are.  however,  no  adequate  and  well- 
controlled  studies  in  pregnant  women  Because  animal  reproduction  studies  are  not  always 
predictive  of  human  response,  use  this  drug  dunng  pregnancy  only  if  clearly  needed 
Labor  and  Delivery.  Oral  ampicillm  class  antibiotics  are  generally  poorly  absorbed  dunng 
labor  Studies  in  guinea  pigs  have  shown  that  intravenous  administration  of  ampicillm 
decreased  the  utenne  tone,  frequency  of  contractions,  height  of  contractions  and  duration 
of  contractions  However,  it  is  not  known  whether  the  use  of  Augmentm  in  humans  during 
labor  or  delivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  prolongs  the 
duration  of  labor,  or  increases  the  likelihood  that  forceps  delivery  or  other  obstetneal 
intervention  or  resuscitation  of  the  newborn  will  be  necessary 
Nursing  Mothers:  Ampicillm  class  antibiotics  are  excreted  in  the  milk,  therefore,  caution 
should  be  exercised  when  Augmentm  is  administered  to  a nursing  woman 
Adverse  Reactions:  Augmentm  is  generally  well  tolerated  The  majonty  of  side  effects 
observed  in  clinical  trials  were  mild  and  transient  <3%  of  patients  discontinued  therapy 
because  of  them  The  most  frequently  reported  adverse  effects  were  diarrhea/loose  stools 
(9%).  nausea  (3%).  skin  rashes  and  urticana  (3%),  vomiting  (1%)  and  vaginitis  (1%).  The 
overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher 
recommended  dose  Other  less  frequently  reported  reactions  include:  abdominal  discom- 
fort, flatulence  and  headache 

The  following  adverse  reactions  have  been  reported  for  ampicillin  class  antibiotics 
Diarrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy" 
tongue,  enterocolitis,  mucocutaneous  candidiasis  and  pseudomembranous  colitis  Onset  of 
pseudomembranous  colitis  symptoms  may  occur  dunng  or  after  antibiotic  treatment  (see 
WARNINGS)  Skin  rashes,  pruntus.  urticaria,  angioedema,  serum  sickness-like  reactions 
(urticana  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia,  and  frequently  fever), 
erythema  multiforme  (rarely  Stevens- Johnson  Syndrome),  and  an  occasional  case  of  exfoli- 
ative dermatitis  (including  toxic  epidermal  necrolysis)  These  reactions  may  be  controlled 
with  antihistamines  and,  if  necessary,  systemic  corticosteroids  Whenever  such  reactions 
occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  other- 
wise Serious  and  occasional  fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with 
oral  penicillin  (see  WARNINGS)  A moderate  rise  in  AST(SGOT)  and/or  ALT  (SGPT)  has  been 
noted  in  patients  treated  with  ampicillm  class  antibiotics  but  the  significance  of  these 
findings  is  unknown  Hepatic  dysfunction,  including  increases  in  serum  transaminases  (AST 
and/or  ALT),  serum  bilirubin  and/or  alkaline  phosphatase,  has  been  infrequently  reported 
with  Augmentin  The  histologic  findings  on  liver  biopsy  have  consisted  of  predominantly 
cholestatic,  hepatocellular,  or  mixed  cholestatic-hepatocellular  changes  The  onset  of 
signs/symptoms  of  hepatic  dysfunction  may  occur  during  or  several  weeks  after  therapy  has 
been  discontinued  The  hepatic  dysfunction,  which  may  be  severe,  is  usually  reversible 
On  rare  occasions,  deaths  have  been  reported  (less  than  1 death  reported  per  estimated 
4 million  prescnptions  worldwide)  These  have  generally  been  cases  associated  with 
serious  underlying  diseases  or  concomitant  medications.  Interstitial  nephritis  and  hematuna 
have  been  reported  rarely  Anemia,  thrombocytopenia,  thrombocytopenic  purpura, 
eosmophilia.  leukopenia  and  agranulocytosis  have  been  reported  dunng  therapy  with 
penicillins  These  reactions  are  usually  reversible  on  discontinuation  of  therapy  and  are 
believed  to  be  hypersensitivity  phenomena  A slight  thrombocytosis  was  noted  in  less  than 
1%  of  the  patients  treated  with  Augmentin  Reversible  hyperactivity,  agitation,  anxiety, 
insomnia,  confusion,  behavioral  changes,  and/or  dizziness  have  been  reported  rarely 
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When  you  suspect 
the  presence  of 
B-lactamase- 
producing  organisms 
in  bronchitis  and 
pneumonia* 


Augmentiri: 
Now,  9 years  of 
undiminished 
efficacy 2 

▲ 

Excellent  clinical  response 
rates  in  bronchitis 
and  pneumonia- 

A 

Latest  in  vitro  susceptibility : 
still  impressive  - 
H.  influenzae:  100%  and 
M.  catarrhalis : 99.8% 3 

A 

Actively  destroys 
B-lactamase4 


* For  susceptible  strains  of  indicated  organisms.  Augmentin  is 
appropriate  initial  therapy  when  you  suspect  B-lactamase-producing 
organisms. 

t Latest  available  annual  data:  January  to  December  1991 . 
i In  vitro  susceptibility  does  not  necessarily  imply  in  vivo  efficacy. 

Please  see  brief  summary  of  prescribing  information  for 
contraindications,  warnings,  precautions  and  adverse  reactions 
on  adjacent  page. 

References:  1.  Neu  HC,  Wilson  APR.  Griineberg  RN: 
Amoxicillin/clavulanic  acid  — a review'  of  its  efficacy  in  over 
38,500  patients  from  1979  to  1992 .JChemother  I993;5(2):67-93. 

2.  Data  on  file.  SmithKline  Beecham  Pharmaceuticals.  3.  Data  from 
the  Institutes  for  Microbiology  Research,  Franklin.  Tenn.  4.  Neu  HC: 
Contribution  of  beta-lactamases  to  bacterial  resistance  and 
mechanisms  to  inhibit  beta-lactamases.  Am  J Med  1985;79(suppl 
5B):2-I2. 
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Firearms  in  New  Mexico 


STEFAN  Z.  WIKTOR,  MD,  MPH,  Atlanta,  Georgia ; MARGARET  M.  GALLAHER,  MD,  Santa  Fe,  New  Mexico; 

ROY  C.  BARON,  MD,  MPH,  Atlanta,  Georgia;  MARY  ELLEN  WATSON;  and 
C.  MACK  SEWELL,  DrPH,  Santa  Fe,  New  Mexico 

To  determine  the  prevalence  of  firearm  ownership  and  storage  practices  in  New  Mexico,  we  did  a ran- 
dom-digit-dialing survey  of  New  Mexico  residents  in  October  1991.  Of  200  households  surveyed,  79 
(40%)  had  1 or  more  firearms  in  the  home.  Rural  households  were  more  likely  than  urban  households 
to  have  firearms  (44%  versus  30%),  and  households  with  annual  incomes  of  greater  than  $25,000 
were  more  likely  to  have  a firearm  than  households  with  incomes  of  $25,000  or  less  (41%  versus  33%). 
Household  firearm  ownership  did  not  vary  with  the  presence  of  young  (<15  years  old)  children  (38% 
with  children  versus  41%  without).  Handguns  were  generally  owned  for  self-protection,  and  rifles 
were  owned  for  hunting.  Of  households  with  firearms,  24%  stored  them  unsafely  (unlocked  and 
loaded  or  unloaded  but  with  ammunition  nearby),  including  21%  of  households  with  young  children. 
Of  the  households  with  handguns  only,  40%  stored  these  firearms  unsafely  compared  with  13%  of 
those  with  rifles  only.  The  prevalence  of  gun  ownership  in  New  Mexico  is  similar  to  that  reported  in 
national  surveys;  handguns  are  stored  less  safely  than  rifles;  and  the  presence  of  young  children  in  the 
home  does  not  appear  to  improve  firearm  storage  safety. 

(Wiktor  SZ,  Gallaher  MM,  Baron  RC,  Watson  ME,  Sewell  CM:  Firearms  in  New  Mexico.  West  J Med  1 994;  1 61 :1  37-1  39) 


Deaths  due  to  firearms  are  a major  public  health  prob- 
lem in  New  Mexico.  In  the  five-year  period  from 
1985  to  1989,  1,488  New  Mexicans  died  of  firearm- 
related  causes,  and  these  deaths  represent  the  sixth  lead- 
ing cause  of  death  in  New  Mexico.1  Easy  availability  of 
firearms  is  considered  to  be  a risk  factor  for  suicides  as 
well  as  for  homicides.23  New  Mexico’s  suicide  rate  is 
twice  the  rate  of  the  nation,  and  in  1991,  two  thirds  (66%) 
of  suicides  were  completed  by  firearms  (Annual  Report, 
New  Mexico  Office  of  the  Medical  Investigator,  1991). 
New  Mexico’s  adjusted  homicide  rate  is  the  highest  in  the 
United  States,4  and  in  1991,  51%  of  homicides  were  car- 
ried out  by  firearms  (Annual  Report,  NM  Office  of  the 
Medical  Investigator,  1991).  Unsafe  storage  of  firearms  in 
locations  easily  accessible  to  young  children  increases  the 
likelihood  of  unintentional  injury  and  death  in  this  group.5 
Firearms  are  the  fourth  leading  cause  of  death  from  unin- 
tentional injury  among  young  children  in  New  Mexico. 
More  than  90%  of  these  deaths  occur  among  children 
who  are  playing  with  loaded  firearms  in  the  home.6 

Despite  the  severity  of  this  problem,  little  is  known 
about  the  prevalence  of  firearm  ownership  and  storage 
practices  in  New  Mexico.  This  survey  was  carried  out  to 
assess  the  prevalence  of  firearm  ownership  in  New  Mex- 
ico and  to  characterize  firearm  storage  practices. 

Methods 

In  October  1991,  a random-digit-dialing  telephone 


survey  of  New  Mexico  residents  was  carried  out  by  staff 
of  the  University  of  New  Mexico  Tumor  Registry  using 
methods  developed  for  the  Behavioral  Risk  Factor  Sur- 
veillance System.7  All  New  Mexico  residents  aged  18 
years  and  older  and  owning  a telephone  were  eligible.  Re- 
spondents were  asked  whether  any  firearms  were  kept  in 
the  house  and,  if  so,  the  number  of  firearms,  the  type,  and 
the  storage  location  of  each  firearm  and  whether  each  was 
locked.  No  attempt  was  made  to  identify  the  firearm  pur- 
chaser or  owner. 

Additional  information  was  collected  on  demographic 
characteristics  of  the  respondent  and  the  household.  The 
ethnicity  of  the  respondent  was  used  as  a surrogate  for 
household  ethnicity.  County  of  residence  was  classified 
as  urban  or  rural  based  on  the  1990  census.  Children 
younger  than  15  years  were  defined  as  young  children. 
Because  the  demographic  information  collected  in  the 
survey  applied  to  the  respondent,  and  this  person  was  not 
necessarily  the  firearm  owner,  only  household  variables 
could  be  used  to  characterize  firearm  owners. 

Households  were  classified  into  four  storage-safety 
groups  based  on  the  least  safely  stored  firearm  in  the 
household.  In  decreasing  order  of  safety,  these  categories 
are  as  follows: 

• All  firearms  stored  locked, 

• At  least  one  firearm  stored  unloaded  and  unlocked 
with  no  ammunition  nearby  and  no  other  firearm  stored  in 
a less  safe  manner, 


From  the  Division  of  Field  Epidemiology.  Centers  for  Disease  Control  and  Prevention,  Atlanta,  Georgia  (Drs  Wiktor  and  Baron),  and  the  Division  of  Epidemiology. 
Planning,  and  Evaluation  (Drs  Gallaher  and  Sewell),  and  the  Public  Health  Division  (Ms  Watson).  New  Mexico  Department  of  Health.  Santa  Fe. 

Reprint  requests  to  Margaret  M.  Gallaher,  MD,  Div  of  Epidemiology,  New  Mexico  Department  of  Health,  PO  Box  261 10,  Santa  Fe,  NM  87502-61 10. 
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• At  least  one  firearm  stored  unloaded  and  unlocked 
with  ammunition  stored  nearby,  and 

• At  least  one  loaded  firearm  stored  unlocked. 

For  example,  a household  with  three  guns  in  which  one 
was  stored  locked,  one  stored  unlocked  and  unloaded,  and 
one  loaded  and  unlocked  would  be  classified  into  the 
fourth  group.  For  the  purpose  of  this  analysis,  the  first  two 
categories  are  considered  safe  storage,  whereas  the  last 
two  categories  of  storage  are  considered  unsafe.  Data 
analysis  was  performed  using  Epi  Info  software.8  Preva- 
lence ratios, l,,plJ71  95%  confidence  intervals,  and  two-tailed 
Fisher’s  exact  test  were  used  as  measures  of  association. 

Results 

Of  274  households  with  an  eligible  respondent,  200 
(73%)  were  surveyed,  and  74  (27%)  refused  to  partici- 
pate. An  additional  12  households  had  no  eligible  respon- 
dents. Of  the  survey  respondents,  56%  were  non-Hispanic 
whites,  35%  were  Hispanic  whites,  and  the  remaining  9% 
included  Native  Americans,  blacks,  and  Asians.  This 
racial  or  ethnic  distribution  is  similar  to  that  reported  in 
the  1990  census  for  New  Mexico  except  for  an  underrep- 
resentation of  Native  Americans:  4%  of  the  survey  re- 
spondents compared  with  9%  in  the  census.  Two  thirds  of 
respondents  (66%)  were  female  compared  with  50%  of 
the  New  Mexico  population  based  on  the  1990  census. 

Of  the  200  households,  79  (40%;  95%  confidence  in- 
terval, 33%  to  46%)  had  at  least  one  firearm  in  the  house. 
Of  non-Hispanic  white  households,  44%  had  guns  com- 
pared with  33%  of  Hispanic  households  and  39%  of  the 
households  made  up  by  other  ethnic  groups  (Table  1 ).  Of 
the  rural  households,  44%  reported  owning  firearms  com- 
pared with  30%  of  urban  households.  Households  with 
annual  incomes  of  more  than  $25,000  had  a higher  preva- 
lence of  gun  ownership  (56%)  than  did  households  with 
lower  incomes  (30%).  Firearm  ownership  did  not  vary  by 


TABLE  1 .— Prevalence  of  Firearm  Ownership  by  Household 
Characteristics,  New  Mexico,  1990 


Households  With  Firearms 

Total 

95% 

Households, 

Prevalence  Confidence 

Characteristic 

No.  No. 

% Ratio  Interval 

Racial  or  ethnic  group 


Non-Hispanic  white  . . . 

. 112 

49 

44 

1.3 

0.9,  2.0 

Other 

. 18 

7 

39 

1.2 

0.6,  2.3 

Hispanic  white  

. 70 

23 

33 

1 

Referent 

Residence 

Rural 

. 133 

59 

44 

1.5 

1.0,  2.2 

Urban  

. 67 

20 

30 

1 

Referent 

Household  income* 

>$25,000  

. 73 

41 

56 

1.9 

1.3,  2.7 

<$25,000  

. 112 

33 

30 

1 

Referent 

Child  <15  years  old 
in  house 

Yes 

. 85 

32 

38 

0.9 

0.6,  1.3 

No 

. 115 

47 

41 

1 

Referent 

‘Some  respondents  declined  to  answer  the  question. 

TABLE  2.— Prevalence  of  Unsafe  Firearm  Storage  by 
Selected  Factors,  New  Mexico,  1 990 


Households  With 
Unsafe  Storage 

Households  95% 

With  Firearms,  Prevalence  Confidence 


factor  No.  No.  % Ratio  Interval 

Child  <15  years  old 
in  house 

Yes 23  6 21  0.7  0.3, 1.4 

No 41  13  32  1 Referent 

Type  of  firearm  owned* 

Handgun  only  15  6 40  3.1  0.9,10.4 

Handgun  and  rifle  32  10  31  2.4  07,7.8 

Rifle  only 23  3 13  1 Referent 


•Nine  respondents  declined  to  answer  the  question. 


whether  a young  child  lived  in  the  house  (38%)  or  not 
(41%). 

Of  the  79  households  with  firearms,  18  (23%)  had 
only  handguns  in  the  house;  all  except  I of  these  18 
households  had  only  one  handgun.  In  all,  25  households 
(32%)  had  only  rifles,  32  (40%)  had  both  handguns  and 
rifles,  and  4 households  (5%)  did  not  identify  the  type  of 
firearm(s)  owned. 

The  principal  reason  for  owning  firearms  varied  by 
type  of  firearm.  Self-protection  was  the  reason  for  1 1 of 
the  18  households  (61%)  with  handguns  only,  compared 
with  1 of  the  25  households  (4%)  with  rifles  only.  Of  the 
36  households  with  both  types  of  firearms,  11  (31%)  re- 
ported their  use  for  self-protection.  Hunting  was  the  prin- 
cipal reason  for  gun  ownership  in  80%  of  households  with 
rifles  only,  58%  of  households  with  both  types  of  firearms, 
and  6%  of  households  with  handguns  only.  Other  reasons 
given  for  owning  firearms  were  target  practice,  gun  col- 
lecting, and  protection  of  farm  animals. 

Figure  1 shows  the  distribution  of  firearm  storage 
practices.  Of  the  79  households  with  firearms,  5 1 (65%) 
reported  storing  their  firearms  safely,  19  (24%)  reported 
unsafe  firearm  storage,  and  9 (11%)  household  respon- 
dents were  either  unwilling  or  unable  to  indicate  storage 
practices. 

Households  with  young  children  had  a lower  preva- 
lence of  unsafe  storage  (21%)  compared  with  households 
with  no  young  children  (32%),  although  this  difference 
was  not  statistically  significant  (P  = .42)  (Table  2).  Of 
households  with  handguns  only,  44%  reported  storing 
their  firearms  unsafely  compared  with  13%  of  households 
with  rifles  only  and  31%  of  households  with  both  types  of 
firearms. 

A total  of  1 2 loaded-unlocked  firearms  were  stored  in 
10  different  households;  1 household  had  loaded-unlocked 
guns  stored  in  three  separate  locations.  Storage  locations 
included  closets,  drawers,  gun  cabinets,  and  under  beds. 

Discussion 

In  our  survey,  40%  of  households  owned  guns,  com- 
pared with  an  estimated  50%  prevalence  nationwide  and 
38%  in  Texas.1011  Easy  access  to  firearms  in  the  home  in- 
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Figure  1. — The  graph  shows  the  distribution  of  firearm  storage 
methods  in  79  firearm-owning  New  Mexico  households.  House- 
holds were  classified  by  the  least  safely  stored  firearm. 

creases  the  likelihood  of  homicides,  suicides,  and  unin- 
tentional injury  deaths.2-35  Given  the  high  prevalence  of 
gun  ownership  among  New  Mexico  households,  a signif- 
icant number  of  people  are  at  risk  for  firearm  injury  or 
death.  The  major  strategy  to  deal  with  existing  firearms  is 
education.  Educational  efforts  need  to  be  broadly  tar- 
geted. School-based  education  could  target  children  who 
may  have  access  to  and  play  with  guns  in  the  home. 
Physicians  can  elicit  information  on  guns  in  the  home 
when  seeing  patients  for  well-child  care  or  any  other  rea- 
son. Educational  strategies  could  also  provide  informa- 
tion on  gun  storage  and  safety  practices  targeted  at  current 
and  new  gun  owners.  Other  strategies  to  deal  with  the 
threat  from  firearms  have  been  proposed,  including  legis- 
lation to  limit  gun  ownership  and  design  changes  to  pre- 
vent the  unintentional  firing  of  a gun.12  Survey  results 
such  as  these  can  help  direct  educational  efforts  toward 
groups  with  a higher  prevalence  of  gun  ownership  and 
evaluate  efforts  to  reach  such  groups. 

Studies  of  unintentional  firearm  deaths  in  children  in- 
dicate that  most  of  these  deaths  occur  in  homes  with  im- 
properly stored  firearms.-5  In  New  Mexico,  more  than  90% 
of  unintentional  firearm  deaths  in  children  younger  than 
12  years  occurred  when  a child  found  a loaded,  unlocked 
firearm  in  the  home.6  In  our  survey,  38%  of  households 
with  young  children  had  a firearm  in  the  home,  and  in 
21%  of  these  households,  the  firearm  was  stored  unsafely. 
Review  of  the  storage  locations  of  loaded-unlocked  guns 
identified  sites  that  are  easily  accessible  to  children.  Edu- 
cational efforts  should  promote  safer  firearm  storage 
practices.  Furthermore,  physicians  should  discuss  firearm 
safety  during  routine  well-child  visits,  a practice  that  is 
currently  rarely  carried  out.11 

The  improper  storage  of  firearms  in  the  home  also  in- 
creases the  risk  of  suicides13;  however,  its  role  in  homicide 
risk  is  less  clear.  These  deaths  are  often  the  result  of  im- 
pulsive behavior  in  response  to  a family  argument  or  tem- 
porary crisis.  The  frequent  spontaneity  of  events  leading 
to  these  deaths  suggests  that  ready  access  to  a loaded 
firearm  may  be  an  important  risk  factor. 

Previous  studies  indicate  that  handguns  are  more  of- 
ten stored  unsafely  than  rifles  and  are  more  often  involved 


in  intentional  and  unintentional  firearm  deaths.5,14  In  our 
survey,  households  with  handguns  only  were  three  times 
more  likely  to  report  unsafe  firearm  storage  than  house- 
holds with  rifles  only.  This  may  be  partly  explained  by  the 
fact  that  most  handguns  are  purchased  for  self-protection 
and  therefore  kept  readily  accessible. 

One  limitation  of  the  study  design  is  that  only  homes 
with  telephones  were  represented  in  this  survey.  Accord- 
ing to  the  1990  census,  16%  of  homes  in  New  Mexico  do 
not  have  telephones,  which  is  higher  than  the  national 
rate.  Such  households  may  differ  substantially  from  those 
with  telephones  with  respect  to  firearm  ownership  and 
storage.  A second  limitation  is  the  high  refusal  rate  (27%) 
because  households  that  refused  to  participate  may  also 
differ  substantially  from  those  that  participated.  The  rea- 
sons for  this  high  refusal  rate  are  unclear  because  other 
surveys  have  found  much  lower  refusal  rates  for  questions 
regarding  firearm  ownership.15  A third  limitation  is  that 
we  could  not  validate  the  responses  concerning  firearm 
ownership  and  storage.  Others,  however,  have  found  ex- 
cellent agreement  between  firearm-ownership  surveys 
and  firearm  registration  records.16  A fourth  limitation  is 
the  small  sample  size,  which  limited  the  description  and 
analysis  by  racial  or  ethnic  subgroups.  Finally,  we  were 
not  able  to  gather  specific  information  regarding  the 
owner  of  the  firearms,  preventing  us  from  fully  describing 
demographic  differences  between  owners  and  nonowners. 

Despite  these  limitations,  this  survey  is  a valuable  first 
step  in  defining  the  prevalence  of  gun  ownership  and  stor- 
age practices  in  New  Mexico,  and  we  hope  it  will  stimu- 
late efforts  to  address  the  hazards  of  gun  ownership  in  the 
home  and  to  assess  the  effects  of  interventions  that  pro- 
mote safe  gun  storage. 
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Helping  Pregnant  Teenagers 

DANIEL  BLUESTEIN,  MD,  Norfolk,  Virginia,  and 
M.  ELIZABETH  STARLING,  MS,  LPC,  Ashville,  North  Carolina 

Teenagers  who  are  pregnant  face  many  difficult  issues,  and  counseling  by  physicians  can  be  an  impor- 
tant source  of  help.  We  suggest  guidelines  for  this  counseling,  beginning  with  a review  of  the  scope 
and  consequences  of  adolescent  pregnancy.  Communication  strategies  should  be  aimed  at  building 
rapport  with  techniques  such  as  maintaining  confidentiality,  avoiding  judgmental  stances,  and  gearing 
communication  to  cognitive  maturity.  Techniques  for  exploring  family  relationships  are  useful  because 
these  relationships  are  key  influences  on  subsequent  decisions  and  behaviors.  We  discuss  topics  related 
to  abortion  and  childbearing,  such  as  safety,  facilitation  of  balanced  decision  making,  the  use  of  prena- 
tal care,  and  the  formulation  of  long-term  plans.  Physicians  who  can  effectively  discuss  these  topics  can 
help  pregnant  teenagers  make  informed  decisions  and  improve  their  prospects  for  the  future. 

(Bluestein  D,  Starling  ME:  Helping  pregnant  teenagers.  West)  Med  1994;  161:140-143) 


Adolescent  pregnancy  is  an  endemic  social  concern 
. with  damaging  health  consequences.  This  harmful 
potential  generates  costs  exceeding  $20  billion  a year.1 
Physicians  can  intervene  as  advocates  of  prevention  of 
teenage  pregnancy.  The  importance  of  another  key  inter- 
vention, counseling  the  already-pregnant  teenager,  is  less 
widely  appreciated.  Delivered  effectively,  such  counsel 
can  promote  satisfaction  with  abortion  decisions,  early 
prenatal  care  when  a pregnancy  is  continued,  and  positive 
goal  setting  after  the  child  is  bom. 

Unlike  other  recent  reviews,  which  primarily  address 
preventing  teenage  pregnancy,  we  discuss  counseling 
adolescents  once  pregnancy  has  occurred.2'6  Our  specific 
objectives  are  to  provide  requisite  background,  offer 
guidelines  for  building  rapport,  and  identify  issues  perti- 
nent to  subsequent  decision  making. 

The  Scope  of  the  Problem 

Pregnancy,  abortion,  childbearing,  and  single  parent- 
hood rates  in  the  United  States  are  the  highest  among  in- 
dustrialized countries.7  Key  reasons  include  ambivalence 
about  contraception  as  well  as  media  influences  that  sup- 
port adolescent  sexuality.  Substance  abuse,  physical  and 
sexual  abuse,  family  dysfunction,  anxiety,  and  depression 
also  predispose  an  adolescent  to  pregnancy  and  determine 
its  consequences.38  For  some  teenagers,  pregnancy  and 
childbearing  are  experimentation  and  risk-taking  behav- 
iors, abetted  by  attaining  reproductive  capacity  in  advance 
of  cognitive  and  emotional  maturity.4  Teens  who  grow  up 
in  poverty  or  experience  discrimination  as  members  of 
minority  groups  may  not  perceive  viable  opportunities  for 
educational  or  occupational  advancement.  They  may  be 
unwilling  to  defer  childbearing  because  they  see  mother- 


hood as  the  only  adult  role  open  to  them.5  In  sum.  adoles- 
cent pregnancy  reflects  underlying  and  ongoing  tensions 
in  American  society.  As  these  tensions  will  persist  for  the 
foreseeable  future,  the  need  to  counsel  already-pregnant 
teenagers  will  remain. 

The  need  for  such  counseling  is  also  evident  from 
adolescent  pregnancy  rates.9'12  With  more  than  a million 
teen  pregnancies  annually,  1 in  10  American  teenagers 
will  conceive  each  year.  Of  these  pregnancies  85%  are 
unplanned,  resulting  in  400,000  abortions  a year.  Another 
100.000  miscarry,  and  500,000  pregnancies  are  continued 
to  term.  Much  of  this  childbearing  occurs  outside  mar- 
riage and  is  associated  with  ongoing  poverty.  Childbear- 
ing rates  are  highest  for  African-American,  inner-city 
teenagers,  but  are  rising  rapidly  among  other  racial  and 
ethnic  groups.1013  These  births  are  increasingly  to  younger 
teenagers  (ages  14  to  16),  the  group  most  likely  to  suffer 
medical  and  social  adversity.4  These  include  second- 
trimester  abortions,  which  are  more  costly  and  traumatic 
than  first-trimester  terminations,  or  carrying  an  unwanted 
pregnancy  to  term.14  Childbearing  teenagers  face  a 60% 
excess  in  maternal  mortality  compared  to  adults  and  are 
more  likely  to  suffer  toxemia,  anemia,  hemorrhage,  cervi- 
cal trauma,  cephalopelvic  disproportion,  excessive  weight 
gain,  and  premature  labor."  These  complications  are  not 
inherent  in  the  biologic  aspects  of  adolescence,  however. 
They  are  due  more  to  social  and  behavioral  correlates  of 
adolescence,  such  as  inadequate  prenatal  care,  poor  nutri- 
tion, substance  abuse,  or  emotional  distress,  than  to  phys- 
iologic immaturity  unless  a teen  is  younger  than  age  15.3 
Infants  bom  to  teenage  mothers  are  at  substantially  in- 
creased risk  for  prematurity  or  low  birth  weight  and. 
consequently,  for  mortality  and  neurodevelopmental  mor- 
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bidities.10  A maternal  age  of  16  or  less  doubles  the  likeli- 
hood of  low  birth  weight  and  triples  infant  mortality  in  the 
first  month  of  life.6  The  mortality  for  infants  born  to 
young  African-American  women  in  this  age  group  is 
nearly  double  the  national  average  of  7.6  per  1,000  live 
births. 

Unrecognized  obstetrical  injuries  can  predispose  these 
children  to  subsequent  academic  or  behavioral  difficul- 
ties, along  with  inadequate  parenting,  unstable  social  en- 
vironments, and  socioeconomic  disadvantage,  in  some 
instances.15  Childbearing  in  adolescence  can  also  prevent 
or  delay  educational  and  occupational  advancement  for 
many  women.8 

Communication  Strategies 

Many  of  the  results  of  adolescent  pregnancy  can  be 
improved  with  early  pregnancy  diagnosis  and  timely 
abortion  or  prenatal  care.  Pregnant  adolescents  delay 
health  care,  however,  in  part  because  services  may  be  un- 
available, inaccessible,  unaffordable,  or  not  geared  to 
their  needs.16  Delay  can  also  result  from  teenagers’  unfa- 
miliarity with  pregnancy  symptoms,  not  realizing  the  im- 
portance of  early  care,  and  emotional  reactions  such  as 
denial,  embarrassment,  guilt,  and  fear.1718 

Teenagers  are  more  likely  to  seek  prompt  follow-up 
and  accept  other  health-promoting  suggestions  if  they 
trust  the  source  of  this  advice.19  Building  trust  requires  ef- 
fective communication,  the  first  prerequisite  of  which  is 
guaranteed  confidentiality.20  Specifically,  a teenager  needs 
to  know  that  her  physician  will  not  disclose  the  pregnancy 
without  permission.  This  stance  is  congruent  with  the 
policies  of  the  American  Medical  Association,  of  spe- 
cialty organizations  such  as  the  American  Academy  of 
Family  Physicians,  and  the  “emancipated”  legal  status  of 
pregnant  minors  in  most  states.  Some  adolescents  may 
not  be  aware  of  their  confidentiality  rights  and  need  infor- 
mation in  this  regard. 

Patience  is  a second  communication  prerequisite,  as 
repeated  explanations  and  suggestions  may  be  needed, 
depending  on  levels  of  anxiety  and  immaturity.  Commu- 
nication must  be  geared  to  emotional  and  intellectual 
development.3  Adolescents  aged  1 1 to  14  may  have  diffi- 
culty associating  present  actions  with  future  consequences 
and  need  explicit  guidance  in  the  realities  of  pregnancy 
and  parenthood.  Adolescents  aged  14  to  17  are  preoccu- 
pied with  asserting  independence,  and  their  rebelliousness 
can  elicit  defensiveness  against  health  care  professionals, 
which  is  to  be  avoided.21  Because  adolescents  are  con- 
cerned with  peer  approval,  scenarios  involving  a “hypo- 
thetical friend”— If  you  had  a friend  who  was  pregnant, 
what  would  you  tell  her?— may  be  a useful  strategy.  Older 
teenagers  aged  17  to  19  use  more  adult  reasoning  and  can 
be  treated  as  adults,  but  they  can  revert  to  immature  think- 
ing during  the  crisis  of  an  unplanned  pregnancy.21,22 

Open  communication  is  also  more  likely  if  a physi- 
cian is  perceived  as  nonjudgmental.  Authoritarianism  and 
imposing  of  personal  views  on  issues  such  as  abortion  or 
unwed  parenthood  are  counterproductive.  A physician 
must  be  willing  to  recognize  that  adolescent  sexuality  and 


pregnancy  are  not  inherently  deviant  behaviors  and  that 
teenage  childbearing  is  not  necessarily  negative.  Adverse 
medical  and  psychosocial  consequences  are  distressingly 
frequent,  but  are  not  inevitable  or  even  typical.12  A longi- 
tudinal study  of  Baltimore  teenagers  points  to  a diversity 
of  outcomes,  with  many  teenage  mothers— mostly  black, 
inner-city  residents— able  to  complete  high  school,  find 
employment,  and  move  off  welfare,  and  many  of  their  off- 
spring making  substantial  progress  toward  independent 
adulthood.23  A supportive  social  network,  including  but 
not  limited  to  parents,  male  partners,  and  blood  relatives, 
the  adolescent’s  own  capacity  for  interpersonal  ties,  her 
previous  educational  achievement,  and  having  high  future 
aspirations  all  predict  successful  teenage  childbearing  re- 
gardless of  socioeconomic  circumstances.15 

There  is,  however,  much  heterogeneity,  both  within 
and  between  sociodemographic  groups,  in  familial  and 
cultural  attitudes  regarding  teenage  pregnancy  and  parent- 
hood. A physician  must  therefore  explore  a teen’s  family 
and  social  environment  without  stereotypic  preconcep- 
tions. Such  an  appraisal  is  key  to  assessing  risks  and  to  es- 
tablishing dialogue  around  the  emotionally  laden  and 
often  threatening  issue  of  family  involvement.  Family  and 
social  support  promotes  earlier  care  and  improved  clini- 
cal results  for  both  abortion  and  childbearing  and  should 
be  encouraged  whenever  possible.17,24  On  the  other  hand, 
disclosure  may  lead  to  rejection  or  abuse  by  a teen’s  fam- 
ily of  origin.  Problems  are  compounded  if  the  adolescent 
pregnancy  is  symptomatic  of  family  dysfunction.25,26  In 
families  that  repress  personal  growth,  a teenager’s  preg- 
nancy may  be  her  means  of  asserting  independence.  In 
others,  the  teen  pregnancy  may  have  diverted  attention 
from  more  distressing  conflicts  and  may  have  been  tacitly 
encouraged.  Familial  substance  abuse  and  violence,  in- 
cluding possible  sexual  abuse,  are  also  more  likely  to  be 
present.27  These  issues  may  necessitate  a referral  to  men- 
tal health  care,  perhaps  urgently  if  there  is  concern  about 
the  patient’s  physical  safety  in  disclosing  the  pregnancy. 
Nonthreatening  and  open-ended  questions  such  as  these, 
based  on  Smilkstein’s  Family  APGAR,  may  help  initiate 
discussions:28 

• Do  you  enjoy  being  with  your  family? 

• Can  you  turn  to  your  family  when  something  is 
bothering  you? 

• Can  you  talk  to  your  family? 

• Does  your  family  get  upset  when  you  try  something 
new? 

• Does  your  family  get  upset  if  you  express  strong 
feelings? 

When  a Teenager  Considers  Abortion 

A newly  pregnant  teenager  must  decide  whether  to 
continue  the  pregnancy.  Such  decisions  are  difficult  re- 
gardless of  age,  but  for  teenagers,  lack  of  information 
poses  additional  difficulties.29  Some  teenagers  need  clari- 
fication regarding  the  legality,  availability,  and  timing  of 
abortion.  Although  concerns  about  safety  will  remain,  the 
medical  risks  of  first-trimester  terminations  for  teenagers 
are  generally  low.30  Fever,  hemorrhage,  and  emergency 
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abdominal  surgical  procedures  occur  in  1 to  2 per  1 .()()() 
teenagers  undergoing  first-trimester  abortions.  These  rates 
are  slightly  lower  than  those  for  older  women,  and  the  teen 
mortality  rate  of  1.3  per  100.000  procedures  is  approxi- 
mately half  that  of  adults.  The  rate  for  cervical  injury, 
which  could  affect  subsequent  childbearing,  is  5.5  per 
1,000  procedures  among  teenagers,  notably  higher  than 
the  rate  for  adults  of  1 .7  to  3. 1 per  1 .000.  Fears  about  abor- 
tion-related emotional  trauma  are  generally  unfounded.29 

All  other  options— parenthood  or  adoption— should  be 
examined  to  ensure  a complete  appraisal.8  The  effect  of  a 
teenager’s  decision  on  her  education  or  job  plans  should 
be  discussed  so  that  her  choice  supports  her  long-term 
goals.  The  risk  of  unsupported  single  parenthood  or  a pre- 
mature. often  unsuccessful,  marriage  should  be  explored 
as  well.  Most  research  indicates  that  teenagers  older  than 
age  15  have  sufficient  maturity  for  these  assessments.26-'1 
The  advice  of  family  and  physician  are  important,  but  the 
decision  should  not  be  externally  imposed.  Careful  con- 
sideration and  ownership  of  the  decision  can  offer  a sense 
of  personal  control  that  promotes  successful  adjustment 
and  encourages  responsible  sexual  behavior. 

Childbearing  and  Beyond 

Childbearing  teenagers  need  prenatal  care,  which  can 
avert  much  of  the  risk  associated  with  adolescent  preg- 
nancy.4 Nonetheless,  half  of  teenagers  start  prenatal  care 
in  the  second  trimester,  10%  in  the  third  trimester,  and 
2.4%  receive  no  prenatal  care.32  For  teenagers,  the  most 
salient  reasons  for  this  delay  include  denial,  persisting 
family  concerns,  fear  of  labor  and  delivery,  financial  bar- 
riers, not  knowing  where  or  how  to  get  prenatal  care,  and 
not  appreciating  its  importance.17  Black  teenagers  are 
more  likely  to  delay  seeking  care  than  other  racial  and 
ethnic  groups,  a tendency  that  is  not  fully  explained  by 
differences  in  access  to  care.33  Studies  among  nonobstet- 
ric  groups  of  adolescents  and  among  adults  point  to  racial 
and  ethnic  differences  in  health-related  attitudes  and  be- 
liefs, which,  among  African  Americans,  may  include  un- 
tapped dissatisfaction  with  previous  health  care,  a lower 
perception  of  the  efficacy  of  health  care  or  the  seriousness 
of  a given  condition,  and  a tendency  to  seek  help  from 
family  first.34'36  Physicians  should  be  aware  of  racial  and 
ethnic  differences  in  the  use  of  health  care  and  adjust 
counseling  strategies  as  understanding  of  these  differ- 
ences increases. 

Other  counseling  interventions  include  discussing  a 
patient’s  fears  about  childbirth  and  addressing  any  mis- 
conceptions. When  family  insurance  coverage  is  lacking, 
a physician  may  need  to  make  suggestions  as  to  where 
and  how  to  apply  for  Medicaid  or  other  available  assis- 
tance. Providing  information  on  which  facilities  serve 
teenagers  who  are  pregnant  and  details  on  transportation, 
hours  of  operation,  and  how  to  obtain  appointments  can 
help  increase  teenagers’  access  to  care. 

Screening  for  gonorrhea,  chlamydia,  and  bacterial 
vaginosis  should  be  considered,  especially  if  there  is  a 
long  wait  before  a prenatal  visit  can  be  scheduled.16  These 
infections  may  cause  premature  labor  that  earlier  treat- 


ment can  prevent.  Perhaps  most  important,  the  value  of 
prenatal  care  should  be  emphasized.17 

Peer  opinion  is  important  in  determining  the  attitude 
of  teenagers.  Discussing  the  experiences  of  friends  is  a 
means  of  assessing  beliefs  concerning  prenatal  care  and 
identifying  those  teenagers  unlikely  to  seek  it  in  a timely 
fashion.37  Follow-up  telephone  contact  with  some  patients 
may  encourage  care  that  would  otherwise  be  delayed  or 
foregone. 

A pregnant  teenager's  long-term  plans  should  also  be 
discussed.  For  some  patients,  information  about  adoption 
may  be  appropriate.  Those  teenagers  who  will  keep  their 
infants— 95%— must  answer  a number  of  complex  ques- 
tions: 

• Where  will  you  live? 

• Will  you  stay  in  school? 

• Who  will  help  you  take  care  of  your  baby? 

• Will  the  baby’s  father  be  involved?  How  about  your 
parents  or  his  family? 

• Where  will  you  and  your  baby  get  health  care? 

• How  will  you  handle  money? 

• How  soon  do  you  plan  to  have  another  baby? 

Visits  for  immunizations  and  infant  health  care  may 
provide  an  opportunity  for  continuing  these  discussions 
after  the  baby  is  bom.4  Screening  for  maternal  depression 
is  important  because  expectations  of  parenthood  may  be 
dashed  by  the  realities  of  caring  for  an  infant.4  The  20- 
item  Center  for  Epidemiologic  Studies  depression  scale 
is  a valid  screening  tool  for  adolescents,  with  scores 
higher  than  22  suggesting  a clinically  significant  disor- 
der and  the  need  for  further  assessment.38,39  Parenting 
programs  can  provide  essential  skills  for  teenaged  moth- 
ers, and  information  on  day-care  services  may  enable 
them  to  continue  their  education.  Contraceptive  guidance 
is  perhaps  most  important,  however,  as  closely-spaced 
subsequent  pregnancies  strongly  predict  a truncated  edu- 
cation, limited  vocational  skills,  single  parenthood,  and 
long-term  disadvantage.2,911 

Conclusion 

Teenage  pregnancy  and  childbearing  are  embedded  in 
our  social  fabric  and  will  remain  health  care  concerns. 
When  pregnancy  has  already  occurred,  physicians  can 
help  teenagers  reach  sound  decisions  concerning  preg- 
nancy resolution  and  seek  timely  health  care  appropriate 
to  those  decisions.  The  communication  methods  outlined 
here  can  be  adapted  to  the  care  of  adolescents  regardless 
of  sex  or  gestational  status  and  need  not  be  limited  to  a re- 
productive context. 
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Improving  Cross-cultural  Skills  of 
Medical  Students  Through  Medical 
School-Community  Partnerships 

LOIS  MARGARET  NORA,  MD,  JD;  STEVEN  R.  DAUGHERTY,  PhD;  and 
AMY  MATTIS-PETERSON,  Chicago,  Illinois;  LINDA  STEVENSON,  Minneapolis,  Minnesota; 
and  LARRY  J.  GOODMAN,  MD,  Chicago,  Illinois 

Postulating  that  a program  integrating  language  skills  with  other  aspects  of  cultural  knowledge  could 
assist  in  developing  medical  students'  ability  to  work  in  cross-cultural  situations  and  that  partnership 
with  targeted  communities  was  key  to  developing  an  effective  program,  a medical  school  and  two  or- 
ganizations with  strong  community  ties  joined  forces  to  develop  a Spanish  Language  and  Hispanic 
Cultural  Competence  Project.  Medical  student  participants  in  the  program  improved  their  language 
skills  and  knowledge  of  cultural  issues,  and  a partnership  with  community  organizations  provided  con- 
text and  resources  to  supplement  more  traditional  modes  of  medical  education. 

(Nora  LM,  Daugherty  SR,  Mattis-Peterson  A,  Stevenson  L,  Goodman  LJ:  Improving  cross-cultural  skills  of  medical  students 
through  medical  school-community  partnerships.  West  J Med  1 994;  1 61 : 1 44-1 47) 


Many  health  care  professionals  lack  important  knowl- 
edge about  the  minority  cultures  that  they  serve. 
Although  some  teaching  models  and  specific  programs 
designed  to  improve  professionals’  ability  to  deal  with 
diverse  patient  populations  have  been  developed,  the  pro- 
grams are  neither  widely  publicized  nor  generally  avail- 
able.1-2 Some  programs  train  people  in  foreign  languages; 
others  address  cultural  sensitivity  generally;  still  others 
train  health  care  professionals  about  the  needs  of  specific 
minority  groups. 

We  postulated  that  a program  integrating  language 
skills  with  other  aspects  of  cultural  knowledge  was  criti- 
cal for  developing  skills,  attitudes,  and  behaviors  of  med- 
ical students  necessary  to  improve  this  health  problem. 
We  further  postulated  that  a partnership  with  the  targeted 
communities  was  a key  factor  in  the  development  of  an 
effective  program. 

Rush  Medical  College  faculty  worked  with  represen- 
tatives of  the  Hispanic  Health  Alliance,  a community- 
based  organization  in  Chicago,  Illinois,  and  the  Center  for 
Global  Education  of  Augsburg  College  in  Minneapolis, 
Minnesota,  an  organization  with  a strong  presence  in  cen- 
tral Mexico,  to  develop  a Spanish  Language  and  Hispanic 
Cultural  Competence  Project  to  improve  the  medical 
Spanish  language  skills  and  enhance  Hispanic  cultural 
awareness  of  undergraduate  medical  students. 

The  reasons  for  concentrating  this  program  on  Span- 
ish language  and  Hispanic  cultures  were  as  follows: 


• Hispanics  are  the  fastest-growing  minority  popula- 
tion in  the  United  States.  Currently  numbering  more  than 
20  million  persons,  the  Hispanic  population  is  expected  to 
increase  to  more  than  30  million  persons  by  the  year 
2000.5 

• Many  factors  work  against  Hispanic  persons,  par- 
ticularly recent  immigrants,  receiving  the  best  possible 
medical  care.  Disease  prevalence  and  presentations  differ 
from  those  of  the  majority  population.4-6 

• Language  can  be  a barrier— many  Hispanics  speak 
only  Spanish.  Cultural  beliefs,  values,  and  health  prac- 
tices may  also  affect  access  to,  participation  in.  and,  ulti- 
mately, benefit  from  care.7-9 

• Linguistic  and  cultural  barriers  are  further  compli- 
cated by  the  frequent  perception  of  Hispanics  as  a single 
group.5  Despite  a common  language.  Hispanics  represent 
a variety  of  cultures.  These  heterogeneous  populations 
differ  in  health  problems  and  practices  as  well  as  in  cul- 
tural systems.  To  be  effective,  interventions  must  be 
geared  to  specific  populations;10 

• The  lack  of  Hispanic  health  care  professionals  is 
another  barrier  to  receiving  the  best  medical  care.  The 
number  of  Hispanic  medical  students  and  physicians  is 
not  proportional  to  the  size  of  the  population.1215  Although 
the  need  to  increase  the  number  of  Hispanic  medical  stu- 
dents and  physicians  has  been  recognized,  and  intensive 
efforts  to  accomplish  this  are  underway,  it  is  unlikely  that 
there  is  a short-term  solution.11-15  Therefore,  all  medical 
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students  and  physicians  must  be  prepared  to  provide  med- 
ical care  to  Hispanic  persons  in  a way  that  is  culturally 
competent. 

Program  Description 

The  Spanish  Language  and  Cultural  Competence  Proj- 
ect has  three  component  parts.  The  first  is  Spanish  lan- 
guage training.  Curricular  blocks  of  20  hours  are  offered 
in  weekly  two-hour  class  sessions,  concentrating  on  med- 
ical terminology  and  physician-patient  conversation.  Ad- 
ditional informal  Spanish  conversation  groups,  led  by 
bilingual  volunteer  faculty,  are  offered  to  reinforce  class- 
room activities. 

The  second  component,  cultural  competence  train- 
ing, also  consists  of  20-week  curricular  blocks  offered 
in  weekly  two-hour  sessions.  This  training  includes 
didactic  and  small  group  sessions  led  by  community 
experts  who  discuss  a variety  of  topics.  Demographic 
data,  including  geographic  and  regional  differences 
in  Hispanic  populations,  are  provided,  with  particular 
emphasis  placed  on  local  demographics.  Cultural  dif- 
ferences between  Hispanics  and  Anglo-Americans,  the 
heterogeneity  of  the  Hispanic  community,  and  impli- 
cations for  health  care  are  discussed.  Nutrition,  the 
acquired  immunodeficiency  syndrome,  the  status  of 
women,  traditional  healing  practices,  and  necessary 
skills  for  using  interpreters  are  examples  of  class  topics. 
Some  classes  involve  excursions  into  the  community. 

A course  syllabus,  developed  by  the  Hispanic  Health 
Alliance,  is  provided  to  all  attendees.  In  addition,  supple- 
mental materials  are  distributed  by  course  faculty.  By  the 
end  of  each  course,  students  have  copies  of  articles,  bilin- 
gual patient  information  sheets,  and  other  materials  that 
they  can  refer  to  in  the  future. 

The  third  program  component  is  an  international  sem- 
inar exploring  issues  of  health  care  in  a developing  His- 
panic country.  The  pilot  eight-day  experience  was  offered 
in  June  1992.  This  experience  afforded  students  an  inten- 
sive learning  experience  concentrating  on  health  policy 
and  health  practices  in  rural  and  urban  areas  of  Mexico. 

Students  had  a variety  of  experiences  in  Mexico.  They 
planned  and  shopped  for  a meal  using  the  average  daily 
wage  of  a Mexican  worker.  They  met  with  and  observed 
practicing  physicians,  lay  health  promoters,  and  tradi- 
tional healers.  Students  toured  private  and  government- 
run  hospitals,  comparing  these  settings  with  those  in  the 
United  States.  Most  important,  students  met  with  the  citi- 
zens of  Mexico— government  officials,  middle-class  Mex- 
ican families,  and  indigenous  peoples— and  learned  the 
health  care  situation  from  these  perspectives.  The  impor- 
tance of  the  social  context  of  health  care  was  emphasized 
through  exposure  to  Mexico’s  culture  and  history  and 
concerns  related  to  its  underdeveloped  status,  political 
system,  and  indigenous  groups. 

Local  programming  was  the  result  of  a partnership  be- 
tween the  medical  college  and  the  Hispanic  Health  Al- 
liance. The  Hispanic  Health  Alliance  is  a nonprofit, 
community-based  organization  founded  in  1983  and  ded- 
icated to  improving  the  health  status  of  Hispanics  in 


Chicago.  The  alliance  accomplishes  its  mission,  in  part, 
through  the  Provider  Education  Project,  which  is  de- 
signed to  improve  the  language  skills  and  cultural  aware- 
ness of  health  care  professionals.  Language  curriculum 
had  been  developed  by  the  Provider  Education  Project. 
The  coordinator  of  that  program  and  a medical  school 
representative  worked  together  to  develop  the  cultural 
competence  curriculum. 

The  local  curriculum  used  the  resources  and  talents 
available  through  Hispanic  groups  and  agencies  in  the 
Chicago  area.  In  this  way,  Hispanic  community  members 
acted  as  the  primary  faculty  in  the  cultural  competence 
portion  of  the  course.  In  addition,  students  had  the  oppor- 
tunity to  visit  several  ongoing  projects  addressing  the 
needs  of  local  groups. 

International  programming  was  developed  by  the 
medical  college  in  partnership  with  the  Center  for  Global 
Education  at  Augsburg  College.  Founded  in  1982,  the 
center  has  a commitment  to  provide  experiential  edu- 
cation programs  that  expand  people’s  world  view  and 
deepen  their  understanding  of  issues  related  to  global 
justice.  A unique  aspect  of  the  center’s  work  is  that  par- 
ticipants have  the  opportunity  to  learn  from  the  disen- 
franchised and  poor  of  the  region  studied  as  well  as  the 
decision  makers. 

The  center  maintains  on-site  staff  and  facilities  in 
Mexico.  It  provided  pertinent  pretrip  and  posttrip  back- 
ground materials  and  coordinated  local  programming  in 
Cuernavaca  and  surrounding  areas  of  Mexico.  The  pro- 
gramming was  developed  by  a medical  school  repre- 
sentative working  with  the  center’s  staff.  Through  the 
partnership,  the  center  developed  new  programming,  and 
medical  college  participants  were  able  to  benefit  from  ex- 
periences that  would  have  otherwise  been  impossible. 

All  program  components  were  available  to  students  in 
good  standing  in  the  medical  college.  Total  costs  of  the 
local  programming  were  about  $3,000.  Course  partici- 
pants were  asked  to  contribute  $80,  although  need-based 
assistance  was  available.  The  medical  college  underwrote 
the  remaining  costs.  Costs  of  the  international  seminar 
were  $1,200  per  participant.  On  average,  participating 
medical  students  contributed  60%  of  the  cost;  substan- 
tial scholarship  assistance  was  made  available  through 
two  private  donors  and  the  Kellogg  National  Fellowship 
Program. 

Cultural  competence  training  was  the  only  required 
component  for  all  students  involved  in  any  aspect  of  the 
project.  No  student  was  permitted  to  limit  participation  to 
language  training.  This  requirement  evolved  from  a 
strong  conviction  that  language  training  without  cultural 
competence  has  the  potential  to  do  more  harm  than  good; 
others  concerned  with  the  language  and  cultural  compe- 
tence have  also  presented  similar  concerns.14  This  compo- 
nent was  so  successful  that  it  has  since  been  opened  to  the 
entire  university  community. 

Program  Evaluation 

Participants  in  the  medical  $panish  language  part  of 
the  project  completed  pre-  and  postcourse  written  tests  of 
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Spanish  into  English  and  English  into  Spanish  transla- 
tions. This  test  had  been  previously  developed  and  used 
by  the  language  teacher  as  an  assessment  instrument  for 
health  care  practitioners  learning  medical  Spanish. 

Cultural  competence  component  participants  and  a 
control  group  of  nonparticipants  completed  tests  of 
knowledge  of  Hispanic  health  and  cultural  issues  before 
beginning  and  near  the  end  of  the  session.  This  test  con- 
sisted of  multiple-choice  questions  about  disease  preva- 
lence, demographics,  cultural  perceptions,  and  traditional 
health  practices  of  Hispanic  communities.  The  test  had 
been  developed  by  our  community-based  organization 
partner  and  used  previously  to  evaluate  Hispanic  cultural 
knowledge  of  physicians  and  other  health  care  workers. 

Participants  and  the  control  group  also  completed  the 
misanthropy  scale  of  Sullivan  and  Adelson.15  This  scale 
modifies  the  ethnocentrism  scale  used  by  the  University 
of  California  public  opinion  study  and  replaces  reference 
to  specific  minority  groups  with  more  general  wording. 
The  test  was  used  to  measure  general  openness  to  those 
not  like  oneself.  We  included  the  misanthropy  scale  to 
help  assess  if  students  participating  in  such  a program 
were  more  likely  to  be  open  toward  other  groups  than 
nonparticipants  and  whether  a course  focused  on  a 
specific  ethnic  population  could  increase  sensitivity  to 
groups  beyond  the  population  studied.  All  participants  at- 
tended discussion  sessions.  In  addition,  participants  in  the 
international  seminar  completed  questionnaires  specifi- 
cally geared  toward  that  experience. 

Results 

Local  Programming 

In  the  combined  language-cultural  knowledge  pro- 
gram, 19  students  began  the  course;  an  additional  4 
students  began  cultural  competence  training.  Common 
reasons  for  nonparticipation,  despite  initial  interest,  in- 
cluded time  constraints  and  financial  pressures.  A total 
of  15  students  completed  the  combined  training.  Reasons 
for  discontinuing  included  academic  difficulties  (one 
student),  dissatisfaction  with  language  instruction  (one 
student),  and  competing  time  demands  from  simultaneous 
required  clinical  clerkships  (two  students).  Most  partici- 
pants were  preclinical  students,  with  time  constraints  a 
frequent  reason  given  for  nonparticipation  of  students  in 
the  third  and  fourth  years  of  training. 

Spanish  language  skills  showed  notable  improvement 
as  a result  of  the  course.  Test  scores  changed  from  an  ini- 
tial average  of  60%  to  a posttest  average  of  75%  profi- 
ciency. Some  students  had  a dramatic  improvement;  one 
student  raised  her  precourse  score  of  13%  to  a postcourse 
test  score  of  54%  proficiency. 

Testing  of  cultural  knowledge  also  suggests  a benefit 
of  the  course.  For  the  control  group,  average  precourse 
scores  were  46%  and  postcourse,  42%.  The  participant 
group  averaged  40%  precourse  and  58%  postcourse. 
While  control  group  scores  did  not  change  from  pretest  to 
posttest,  course  participants  showed  a significant  im- 
provement (paired  comparison  t = 3. 10,  P = .007). 

Misanthropy  scale  results  revealed  no  differences  be- 


tween course  participants  and  the  control  group  at  the 
outset.  Postcourse  results  show  a trend,  although  non- 
significant, toward  an  increase  in  general  acceptance  of 
others  in  course  participants  compared  to  control  group 
members.  The  small  number  of  persons  tested  provides 
only  limited  power  for  this  comparison  and  may  account 
for  the  nonsignificant  results. 

Course  discussion  sessions  provided  important  quali- 
tative information  not  available  through  the  testing.  One 
student  with  no  precourse  Spanish  language  ability  de- 
scribed being  able  to  assist  a Spanish-speaking  woman 
during  labor  and  childbirth  as  a result  of  her  new  skills.  A 
second  student  detailed  how  the  course  helped  her  to  rec- 
ognize and  intervene  when  inadequate  language  interpre- 
tation occurred  in  a clinical  situation.  Examples  such  as 
these  offered  inspiration  to  the  entire  participant  group  as 
well  as  to  faculty.  Many  students  noted  the  value  of  going 
into  the  community  during  the  course.  Students  were  en- 
thusiastic about  the  course  and  its  continuation. 

International  Seminar  Component 

In  the  international  seminar,  1 1 persons,  including  8 
medical  students,  took  part.  Most  students  were  at  the  end 
of  their  second  year  of  medical  school  and  preparing  to 
begin  clinical  work.  Of  the  8 medical  students,  6 were 
women.  The  most  common  reason  for  nonparticipation, 
despite  initial  interest,  was  a lack  of  financial  resources. 
Some  form  of  scholarship  assistance  was  given  to  7 
students. 

All  students  completed  anonymous  surveys.  The  re- 
spondents were  uniformly  positive  about  the  experience, 
and  all  said  that  the  seminar  far  exceeded  their  expecta- 
tions. Two  respondents  had  some  concern  about  the  in- 
tense scheduling,  which  included  several  15-hour  days, 
but  could  not  identify  any  experience  that  they  would 
eliminate  or  shorten. 

Comments  from  these  surveys  and  postseminar  fol- 
low-up sessions  are  enlightening.  Several  students  noted 
that  experiencing  the  health  issues  of  potable  water, 
plumbing,  and  infrastructure  firsthand  was  dramatic.  The 
opportunity  to  meet  with  Mexicans,  including  indigenous 
persons,  in  their  homes  was  an  eye-opener  for  many. 
More  than  one  student  expressed  awe  in  the  presence  of  a 
traditional  healer  when  she  discussed  various  methods  of 
diagnosing  and  treating  health  problems.  In  comments  six 
months  after  the  trip,  four  participants  characterized  the 
seminar  as  a life-changing  experience. 

Discussion 

Several  areas  of  knowledge  are  important  for  provid- 
ing culturally  competent  health  care.  Specific  information 
about  disease  prevalence  and  presentation  in  various  pop- 
ulations must  be  known.  Basic  language  skills,  including 
medical  terminology,  may  be  useful.  Scientific  knowl- 
edge and  language  skills  are  inadequate  by  themselves, 
however. 

Health  care  professionals  should  understand  the  effect 
that  different  language  and  nonverbal  communication  pat- 
terns, explanatory  models  of  disease,  and  contextual  fac- 


WJM,  August  1994 — Vol  161,  No.  2 


Cross-cultural  Skills  and  Medical  Students — Nora  et  al  147 


tors  may  have  on  the  expectations  of  patients  and  their 
perceptions  of  the  behavior  of  physicians.14-16  An  appreci- 
ation of  cultural  practices  and  possible  ways  to  incorpo- 
rate them  into  medical  treatment  can  further  enhance 
health  care  delivery. 

The  Spanish  Language  and  Cultural  Competence  Proj- 
ect demonstrates  a way  to  improve  language  skills  and 
cultural  competence  in  undergraduate  medical  students. 
This  study  shows  that  many  medical  students  wish  to  en- 
hance their  language  and  cross-cultural  skills  and  are 
willing  to  devote  substantial  energy  toward  doing  so.  Four 
hours  per  week  of  scheduled  time  is  valuable  for  any  per- 
son and  particularly  so  for  medical  students.  Most  lan- 
guage training  does  require  a regular  and  substantial 
commitment  of  time,  however.  Most  students  completed 
the  program  despite  competing  demands  on  their  time. 
We  see  this  as  a testament  to  the  perceived  need  and  ded- 
ication of  the  students.  This  impression  is  supported  by 
the  number  of  students  who  attended  (and  requested  ad- 
ditional) informal  conversation  groups. 

Language  skills  and  cultural  knowledge  were  assessed 
using  written  examinations.  Written  tests  may  not  ade- 
quately evaluate  students’  ability  to  communicate  with 
Spanish-speaking  patients.  Although  students  noted  that 
patient  encounters  were  improved  with  their  developing 
language  skills,  other  methods  of  testing  oral  communi- 
cation abilities  are  needed.  We  plan  to  develop  simulated 
patient  experiences  to  reinforce  and  evaluate  language 
skills  and  other  challenges  faced  by  clinicians  treating  pa- 
tients from  another  culture. 

Course  participants  showed  improvement  in  their  cul- 
tural knowledge  after  the  course  compared  to  a control 
group.  We  think  that  the  degree  of  improvement  shown  is 
what  might  be  expected  given  the  length  of  the  program. 

Our  initial  concern  that  students  volunteering  for  a 
cultural  awareness  program  might  be  those  that  least 
needed  such  a course  was  not  supported  by  study  results. 
Course  participants  and  those  who  opted  not  to  participate 
were  equally  tolerant  at  the  beginning  of  the  experience. 
On  the  other  hand,  there  is  a suggestion  that  the  experi- 
ence improved  the  tolerance  of  participants  toward  other 
groups.  If  further  study  supports  this  conclusion,  an 
important  implication  may  be  that  cultural  competence 
programs  directed  toward  one  group  may  improve  accep- 
tance of  persons  across  multiple  other  groups. 

Two  aspects  of  this  program  are  particularly  impor- 
tant. Cultural  competence  training  was  required  of  all  par- 
ticipants. We  thought  that  language  training  without 
associated  cultural  training  could  ultimately  work  against 
providing  the  best  training  and  patient  care.  Second,  the 
program  was  developed  in  partnership  with  community- 
based  representatives.  We  thought  that  cultural  compe- 
tence training  would  be  enhanced  by  having  the 
community  participate  in  designing  and  implementing  the 
program. 

Using  community  expertise  was,  in  fact,  critical  to  the 
cultural  competence  programming  at  the  local  and  inter- 
national levels.  Partnership  with  a community-based  or- 
ganization helped  identify  issues  to  be  addressed  and 


facilitated  access  to  the  community  in  a nonvoyeuristic 
fashion.  Community  experts  provided  insights  that  stu- 
dents would  not  have  obtained  from  course  readings  or 
noncommunity-based  speakers. 

Working  with  community  members  presented  certain 
challenges  as  well.  Comfort  with  the  teaching  role  varied 
among  community  experts.  Instruction  style  frequently 
varied  from  that  typically  found  in  the  medical  school  set- 
ting. Questions  and  comments  from  course  participants 
were  sometimes  unwittingly  insensitive.  The  tolerance 
and  sense  of  humor  that  most  local  experts  exhibited  as 
they  responded  to  insensitive  remarks  were  extremely  ef- 
fective models  for  medical  students  hoping  to  perform 
credibly  in  cross-cultural  settings. 

Participants  in  the  international  seminar  benefited 
from  the  trust  that  the  local  people  placed  in  the  local  or- 
ganizers and  their  willingness  to  extend  this  trust  to  our 
students.  This  was  particularly  important  in  the  case  of 
the  indigenous  and  marginal  communities  visited.  With- 
out these  previously  established  relationships,  it  is  un- 
likely that  our  medical  students  would  have  had  the 
opportunity  to  meet  with  a practicing  traditional  healer  or 
to  discuss  personal  medical  histories  with  local  residents. 

Our  study  shows  that  medical  students’  ability  to  care 
for  diverse  patient  groups  may  be  enhanced  by  programs 
that  link  language  study  and  training  in  cultural  compe- 
tence. Traditional  modes  of  medical  education  are  im- 
proved by  community  partnerships  that  provide  an 
important  context  and  resources  to  the  student  experience. 
As  a result,  medical  students  may  be  more  adept  at  over- 
coming barriers  present  in  multicultural  situations,  and 
the  quality  of  health  care  provided  to  all  populations  can 
be  improved. 
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Clinical  Aspects  of  Campylobacter  jejuni 
Infections  in  Adults 

MICHAEL  C.  PETERSON,  MD,  Salt  Lake  City,  Utah 

Campylobacter  jejuni  is  an  almost  ubiquitous,  microaerophilic,  gram-negative  rod.  Outbreaks  have 
been  associated  with  drinking  raw  milk  or  contaminated  water  and  eating  poultry.  Campylobacter 
jejuni  accounts  for  3.2%  to  6.1%  of  cases  of  diarrheal  illness  in  the  general  population  of  the  United 
States,  and  infected  patients  frequently  present  with  abdominal  pain  and  fever.  Less  frequently, 
C jejuni  is  responsible  for  bacteremia,  septic  arthritis,  septic  abortion,  and  other  extraintestinal  infec- 
tions. Reactive  arthritis,  Reiter's  syndrome,  the  Guillain-Barre  syndrome,  and  pancreatitis  may  accom- 
pany or  follow  C jejuni  enterocolitis.  Campylobacter  jejuni  is  an  important  cause  of  diarrheal  illness  and 
is  a more  commonly  identified  stool  organism  than  Salmonella  or  Shigella  species.  Recurrent  and 
chronic  infection  is  generally  reported  in  immunocompromised  hosts. 

(Peterson  MC:  Clinical  aspects  of  Campylobacter  jejuni  infections.  West  | Med  1994;  161:148-152) 


Campylobacter  jejuni  is  a common  cause  of  enteroco- 
litis. In  this  article  I review  the  clinically  relevant 
features  of  this  frequent  but  often  unrecognized  cause  of 
disease.  In  scope,  this  review  is  limited  to  C jejuni  and 
Campylobacter  coli  infections  in  adults.  1 review  the  mi- 
crobiology, epidemiology,  manifestations,  diagnosis,  and 
treatment  of  the  disease.* 

Methods 

Relevant  articles  were  identified  through  a MEDLINE 
search  from  1981  to  early  1993  and  from  bibliographies 
of  the  selected  articles.  Articles  selected  for  detailed  re- 
view included  original  research  articles,  review  articles, 
book  chapters,  and  letters  related  to  C jejuni  and  C coli  in- 
fections in  adults.  A total  of  312  articles  were  reviewed  in 
detail.  The  reproducibility  of  methods  for  extracting  data 
and  selecting  articles  for  this  review  was  not  assessed,  but 
the  results  are  similar  to  those  of  older  published  reviews. 

Microbiology  and  Taxonomy 

The  word  “Campylobacter”  is  derived  from  the  Greek 
c ampylo  (“curved”)  and  bacter  (“rod”).  Campylobacter 
species  are  slender,  spirally  curved,  gram-negative  rods. 
They  have  a characteristic  corkscrew-like,  darting  motil- 
ity by  means  of  a single  polar  flagellum  at  one  or  both 
ends.  Campylobacter  species  are,  in  general,  microaero- 
philic and  require  oxygen  concentrations  of  3%  to  15% 
and  carbon  dioxide  concentrations  of  3%  to  5%.  They 
produce  catalase  but  do  not  ferment  or  oxidize  carbohy- 
drates.1 

The  Campylobacters  were  originally  classified  with 

*See  also  the  editorial  by  B.  Mishu,  MD,  and  M.  J.  Blaser.  MD.  "Do  You  Have 
a Campylobacter  in  Your  Future?"  on  pages  186-187  of  this  issue. 


members  of  the  genus  Vibrio  as  Vibrio  fetus.  In  humans, 
the  current  Campylobacter  fetus  is  most  commonly  a 
bloodstream  isolate  associated  with  a febrile  illness,2  but 
it  has  been  associated  with  such  illnesses  as  thrombo- 
phlebitis, endocarditis,  infected  aortic  aneurysm,  septic 
arthritis,  and  osteomyelitis.  In  1957  a subgroup  of  Vibrio 
fetus  was  described  that  was  called  the  “related  vibrios,” 
which  grew  at  37°F  and  42°F  but  not  at  25°F,  unlike  V fe- 
tus, which  grew  at  25°F  and  37°F  but  not  42°F.3  In  1973 
V fetus  and  the  “related  vibrios”  were  reclassified  into  the 
genus  Campylobacter  based  on  differences  from  the  vib- 
rios in  the  guanine  and  cytosine  content  and  cell  mem- 
branes.4 

Of  the  thermotolerant  Campylobacters,  C jejuni  and  C 
coli  have  been  recognized  as  the  most  important  causes  of 
human  disease.  Campylobacter  jejuni  is  a common  cause 
of  enteritis  in  humans;  it  almost  always  hydrolyzes  hippu- 
rate  in  the  laboratory.  Campylobacter  coli  also  causes  hu- 
man disease  but  is  also  frequently  identified  in  swine  and 
does  not  hydrolyze  hippurate.  Campylobacter  pylori  was 
recently  reclassified  into  the  genus  Helicobacter;  a num- 
ber of  other  Campylobacter  species  have  been  described 
and  are  discussed  elsewhere.5 

For  the  purposes  of  this  review,  C jejuni  and  C coli 
will  be  referred  to  collectively  as  C jejuni  unless  other- 
wise specified  because  their  clinical  manifestations  are 
similar  and  many  earlier  reports  in  the  literature  did  not 
differentiate  between  the  two  species. 

Epidemiology 

Campylobacter  jejuni  is  the  cause  of  3.2%  to  6.1%  of 
cases  of  diarrheal  illness  in  the  general  population  of  the 
United  States,612  whereas  species  of  Salmonella  represent 
2.1%  to  3.6%  and  those  of  Shigella  0%  to  2.9%  of  cases 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 
Ig  = immunoglobulin 


of  similar  illness.8'12  Similar  C jejuni  isolation  rates  have 
generally  been  noted  in  Canada,  Great  Britain,  Belgium, 
Australia,  the  Netherlands,  and  Sweden,  although  several 
series  from  developed  countries  have  reported  isolation 
rates  of  greater  than  10%  in  patients  with  diarrheal  ill- 
nesses. 

Campylobacter  jejuni  is  an  important  cause  of  travel- 
ers’ diarrhea,  accounting  for  5.8%  to  15.2%  of  cultured 
cases.  It  is  infrequently  identified  in  healthy  controls  in 
developed  countries,  but  it  was  identified  in  stool  speci- 
mens of  14.8%  of  healthy  persons  without  diarrhea  in 
southern  India.13 

A bimodal  curve  describes  the  age-specific  isolation 
rate  of  C jejuni,  with  infants  and  young  adults  having  the 
highest  age-specific  rates  of  isolation.  In  most  series,  rates 
of  infection  are  highest  in  the  summer  months.1415  Most 
sporadic  cases  probably  result  from  ingesting  contami- 
nated foods  (such  as  poultry),1416  drinking  raw  milk,416 
drinking  untreated  water,1617  or  contact  with  animal  reser- 
voirs.15,16 

Campylobacter  jejuni  has  been  isolated  from  both 
fresh  water  and  seawater,  and  several  outbreaks  of  C je- 
juni enteritis  have  been  associated  with  drinking  contam- 
inated water,  including  a large  outbreak  in  Bennington, 
Vermont,  in  1978  involving  2,000  to  3,000  people.18 

Outbreaks  have  also  been  traced  to  unpasteurized14,20 
and  improperly  pasteurized  milk.  In  some  instances,  C je- 
juni has  been  identified  in  rectal  swabs  of  implicated 
dairy  cattle14,20  or  from  milk-processing  equipment  at  an 
implicated  dairy.  Raw  goat’s  milk  has  also  been  identified 
as  the  source  of  an  outbreak.  The  consumption  of  cake  (or 
cake  icing),  eggs,  and  beef  has  been  associated  with  ill- 
ness in  a few  outbreaks. 

Outbreaks  of  C jejuni  enteritis  have  been  associated 
with  the  consumption  of  chicken  and  turkey.  The  han- 
dling of  raw  poultry  has  also  been  linked  to  human  infec- 
tion. Between  68%  and  91%  of  live  chickens  and  nearly 
100%  of  commercial  turkeys  carry  C jejuni.  Cultures 
have  been  positive  in  33%  to  43%  of  poultry  carcasses 
and  23.1%  to  36%  of  retail  chicken  specimens.  In  con- 
trast, C jejuni  was  cultured  from  only  1.6%  of  a large 
sampling  of  pork,  beef,  and  lamb  specimens  at  abattoirs 
and  retail  outlets.21 

Less  frequently,  contact  with  dogs  and  cats  has  been 
reported  as  a source  of  infection  in  humans.  In  one  study, 
3,068  fecal,  caecal,  intestinal,  and  rectal  specimens  from 
animals  were  tested,  and  C jejuni  was  found  in  66%  of 
hogs,  43%  of  cattle,  23%  of  sheep,  35%  of  ducks,  17%  of 
pigeons,  10%  of  other  birds,  13%  of  dogs,  6%  of  hoofed 
zoo  animals,  and  only  4%  of  reptiles.22 

Person-to-person  transmission  is  reported  but  appears 
to  be  infrequent.14,18  In  one  case,  laboratory-acquired  C je- 
juni enteritis  developed  after  a broth  culture  was  acciden- 
tally spilled.23  A case  of  “post-transfusion  septicemia” 


developed  in  a patient  with  Waldenstrom’s  macroglobu- 
linemia  after  he  received  blood  from  a person  with  sero- 
logic evidence  of  recent  C jejuni  infection.24 

Clinical  Manifestations 

Enterocolitis 

The  common  manifestations  of  C jejuni  enterocolitis 
are  presented  in  Table  1 . Most  frequently  there  is  a self- 
limited diarrheal  illness  with  associated  abdominal  pain 
that  may  be  severe.  Malaise,  fever,  anorexia,  headache, 
nausea,  vomiting,  myalgia,  and  grossly  bloody  stools  may 
also  be  present.6,1012,15,18'20,25'32  The  diarrheal  illness  is  simi- 
lar to  the  enteritis  caused  by  Salmonella  or  Shigella  spe- 
cies. Death  in  association  with  C jejuni  enteritis  is  rare.33 

In  experimental  situations,  infection  has  occurred  af- 
ter as  few  as  500  organisms  were  ingested.34  The  mean  in- 
cubation period  was  estimated  in  one  study  to  be  68 
hours24  and  in  another  was  4 days.35  The  mean  duration  of 
excretion  has  been  reported  as  10.1  days,36  and  the  dura- 
tion of  excretion  is  almost  always  less  than  6 weeks  in  un- 
treated subjects. 

On  presentation,  some  cases  of  C jejuni  infection  are 
indistinguishable  from  those  of  ulcerative  colitis6,30,37  or 
Crohn’s  disease,6  and  the  illness  has  presented  as  a mas- 
sive lower  gastrointestinal  tract  hemorrhage.  A number  of 
patients  have  been  taken  to  surgery  because  of  abdominal 
pain  with  presumed  appendicitis;  only  rarely  has  the  ap- 
pendix been  inflamed  and  C jejuni  thought  to  be  the 
causative  organism,  however.38,34 

The  pathogenesis  of  C jejuni  on  the  gut  mucosa  is  in- 
completely understood.  Some  strains  of  C jejuni  have 
been  shown  to  produce  a variable  amount  of  enterotoxin 
that  has  similarity  to  the  cholera  toxin,  but  the  pathogene- 
sis of  C jejuni  on  the  gut  mucosa  is  probably  caused  in 
large  part  by  bacterial  invasiveness.  Immunohistochemi- 
cal  and  ultrastructural  evidence  of  invasion  into  the  co- 
lonic mucosa  has  been  found  in  a series  of  22  patients, 
and  an  increased  number  of  immunoglobulin  (Ig)  A-  and 
IgM-containing  plasma  cells  were  noted  in  the  colonic 
mucosa  of  infected  patients.40 


TABLE  1 —Common  Manifestations  of 
Campylobacter  jejuni  Enteritis* 


Patients 

Symptom  or  Sign  Affected,  % 

Diarrhea 75-100 

Abdominal  pain  or  cramps  55-97 

Malaise 73-95 

Fever  52-91 

Anorexia 83-90 

Headache 12-82 

Nausea 30-76 

Chills  and  sweats  29-75 

Myalgia  19-69 

Vomiting  19-55 

Cross  blood  in  stool  6-57 


‘From  Drake  et  al,6  Blaser  et  al,10"12  Deming  et  al,ls  Vogt  et  al,18  Taylor  et  al, 19  Komblatt  et 
al, 20  Stehr-Green  et  al,25  Mentzing,26  Tiehan  and  Vogt,27  Porter  and  Reid,28  Korlath  et  al,25 
Goodman  et  al,30  Nolan  et  al,31  and  Gray  and  Pedler.32 
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On  radiologic  examination  of  patients  with  enteritis, 
findings  vary  from  normal  small  bowel  or  colon  to  edema 
and  ulceration  of  the  small  bowel  and  of  the  colon. 37,41,42 
On  sigmoidoscopy,  there  may  be  mucosal  edema,  exu- 
date, granularity,  and  contact  bleeding.42'4'’  The  findings  of 
a rectal  biopsy  may  be  normal40,44  or  mimic  ulcerative  coli- 
tis, but  most  cases  have  histologic  features  of  a nonspe- 
cific infectious  colitis.40,43,44,40,47 

Immunocompromised  patients  appear  predisposed  to 
chronic  or  recurrent  C jejuni  enterocolitis.  Recurrent  or 
chronic  infection  has  been  reported  in  patients  with  hy- 
pogammaglobulinemia and  in  persons  with  the  acquired 
immunodeficiency  syndrome  (AIDS).  Not  surprisingly,  a 
blunted  or  impaired  antibody  response  to  C jejuni  has  been 
noted  in  patients  with  recurrent  or  persistent  infection.47'49 

Other  Gastrointestinal  Manifestations 

In  a few  cases,  C jejuni  has  been  isolated  from  the  bile 
of  patients  who  have  undergone  surgical  therapy  for  chole- 
cystitis. Acute  pancreatitis  has  also  been  occasionally  as- 
sociated with  C jejuni  enteritis.  The  pathogenesis  of  acute 
pancreatitis  associated  with  C jejuni  enteritis  is  not  under- 
stood, but  as  mentioned  with  the  cases  of  cholecystitis,  C 
jejuni  can  be  found  in  the  biliary  tree  of  some  patients. 

Campylobacter  jejuni  has  been  reported  as  the  cause 
of  spontaneous  bacterial  peritonitis  in  a patient  with  cir- 
rhosis and  massive  ascites  due  to  alcoholism.50  In  one 
study,  six  of  the  authors’  patients  and  seven  others  from 
the  literature  had  C jejuni  or  C coli  peritonitis  associated 
with  continuous  ambulatory  peritoneal  dialysis.51  These 
patients  frequently  had  associated  diarrhea  that  preceded 
the  peritonitis  in  some  cases. 

Bacteremia  and  Recurrent  Illness 

Although  a number  of  reports  describe  bacteremia  in 
patients  with  C jejuni  infection,  bacteremia  is  generally 
not  reported.  In  a summary  of  8,320  human  cases  of  in- 
fection with  Campylobacter  species,  it  was  noted  that 
only  0.4%  of  C jejuni  isolates  were  from  blood  whereas 
63%  of  C fetus  isolates  were  from  blood.2  Others  have 
shown  in  vitro  that  C jejuni  is  sensitive  to  normal  human 
serum  with  an  intact  complement  pathway  whereas  C fe- 
tus is  relatively  resistant.52 

In  normal  subjects  with  C jejuni  enterocolitis,  serum 
IgA,  IgM.  and  IgG  antibodies  to  C jejuni  rise  during  the 
second  week  after  infection.  A number  of  the  reported 
cases  of  C jejuni  bacteremia  have  occurred  in  immuno- 
compromised patients  such  as  persons  with  hypogamma- 
globulinema,  recipients  of  corticosteroid  therapy,  patients 
with  AIDS,  and  patients  with  malignant  neoplasms.  Bac- 
teremia is  substantially  more  common  in  AIDS  patients 
with  C jejuni  infection  than  in  otherwise  healthy  controls 
with  C jejuni  infection,53  and  several  authors  have  noted 
that  most  cases  of  extraintestinal  infection  with  C jejuni , 
including  bacteremia,  occur  in  patients  at  the  extremes 
of  age. 

Rheumatic  Manifestations 

As  much  as  3%  of  cases  of  C jejuni  enteritis  may  be 


followed  by  Reiter's  syndrome  or  by  a reactive  arthritis.54 
The  reactive  arthritis  is  similar  to  that  which  follows 
venereal  infection  with  Chlamydia  trachomatis  or  enteric 
infection  with  Shigella  flexneri,  Shigella  dysenteriae,  Sal- 
monella typhimurium,  or  Yersinia  enterocolitica.  The  re- 
active arthritis  associated  with  C jejuni  is  usually  an 
oligoarticular  arthritis  that  is  asymmetric  and  most  fre- 
quently involves  the  knees,  ankles,  or  wrists.54  The  mean 
interval  between  the  start  of  the  enteritis  and  the  arthritis 
is  ten  days.-54 

Campylobacter  jejuni  infection  has  only  rarely  been 
reported  as  the  cause  of  septic  arthritis,  osteomyelitis,  or 
prosthetic  joint  infection,  and  these  cases  all  occurred  in 
compromised  hosts. 

As  listed  in  Table  1,  nonspecific  myalgias  occur  in 
1 9%  to  69%  of  cases  of  C jejuni  enteritis.20'12 

Neurologic  Manifestations 

An  association  is  increasingly  seen  between  C jejuni 
infection  and  some  cases  of  the  Guillain-Barre  syndrome. 
In  1982,  a case  of  the  Guillain-Barre  syndrome  occurred 
in  a 45-year-old  man  two  weeks  after  an  episode  of  cul- 
ture-proven C jejuni  enteritis.55  Since  then,  a number  of 
such  cases  have  been  reported  in  adults.  These  reports  in- 
clude several  variants  of  the  Guillain-Barre  syndrome, 
and  the  severity  of  disease  varies  greatly. 

In  a series  of  106  patients  with  the  Guillain-Barre  syn- 
drome, 4 patients  had  known  C jejuni  infection  preceding 
the  development  of  their  disease.50  In  a retrospective  study 
of  56  Australian  patients  with  the  Guillain-Barre  syn- 
drome, 38%  were  noted  to  have  serologic  evidence  of 
preceding  C jejuni  infection,  but  there  was  no  evidence  of 
previous  infection  in  27  control  patients  with  other  neuro- 
logic disorders  or  in  30  healthy  controls.57  More  recently, 
it  was  reported  that  serologic  evidence  of  recent  infection 
with  C jejuni  was  considerably  more  frequent  in  a series 
of  1 1 8 patients  with  the  Guillain-Barre  syndrome  than 
in  56  controls  with  other  neurologic  diseases  or  in  47 
healthy  controls.58  Finally,  of  46  patients  with  the  Guil- 
lain-Barre syndrome,  19  (41%)  had  evidence  of  C jejuni 
infection,  and  the  majority  of  the  C jejuni  organisms  iden- 
tified in  these  patients  belonged  to  Penner  serogroup  1 9.59 

The  relationship  between  cases  of  the  Guillain-Barre 
syndrome  and  preceding  C jejuni  enteritis  is  not  well  un- 
derstood. High  titers  of  IgG  against  GM,  ganglioside  were 
reported  in  two  patients  with  acute  axonal  polyneuropathy 
following  C jejuni  infection,  although  no  elevation  of  anti- 
GM,  antibodies  was  noted  in  a subsequent  but  less  severe 
case.  Other  investigators  found  that  the  serum  of  a patient 
who  acquired  the  Guillain-Barre  syndrome  after  C jejuni 
enteritis  reacted  to  PO  myelin-specific  protein.00 

Campylobacter  jejuni  meningitis  has  been  reported  in 
an  adult  who  had  previously  undergone  craniotomy  for 
neuroblastoma.  The  illness  was  successfully  treated  with 
chloramphenicol. 

Dennatologic  Manifestations 

An  erysipelas-like  cellulitis  from  C jejuni  has  been  re- 
ported in  three  patients  with  hypogammaglobulinemia 
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and  recurrent  C jejuni  bacteremia,61  and  cellulitis  was 
reported  in  a patient  with  Bruton’s  (X-linked)  agamma- 
globulinemia and  in  a patient  with  vascular  disease.62  Ery- 
thema nodosum  is  occasionally  reported  in  patients  with 
C jejuni  enteritis. 

Septic  Abortion  and  Miscarriage 

Campylobacter  jejuni  has  been  isolated  from  fetuses 
and  from  maternal  blood  in  cases  of  septic  abortion  as  well 
as  from  maternal  blood  in  cases  of  early  miscarriage.  A 
patient  with  agammaglobulinemia  suffered  recurrent  abor- 
tions that  were  thought  to  be  due  to  C jejuni  infection.63 

Other  Manifestations 

Myocarditis  has  been  reported  in  association  with  C 
jejuni  enteritis.  In  the  reported  cases  thus  far,  the  disease 
has  been  self-limited. 

Cases  of  the  hemolytic-uremic  syndrome  have  rarely 
been  associated  with  C jejuni  infection  in  adults. 

Campylobacter  jejuni  is  a rare  cause  of  urinary  tract 
infection.  Blaser  and  co-workers  have  noted  that  the  sur- 
vival of  C jejuni  is  brief  in  urine  at  37°F.M 

Diagnosis 

A presumptive  diagnosis  of  C jejuni  enteritis  may  be 
made  on  the  basis  of  an  appropriate  history  and  the  pres- 
ence of  darting  organisms  on  phase-contrast  microscopy 
of  a fresh  stool  specimen.7  Fecal  leukocytes  have  been  re- 
ported in  66%6  to  100%65  of  fecal  wet  mounts,  and  eryth- 
rocytes are  also  frequently  present  on  a wet  mount  of 
stool.65 

Campylobacter  jejuni  may  be  isolated  from  stool  by 
passing  the  stool  specimen  through  a filter  (0.45  p,m  Mil- 
lipore  filter),  which  removes  larger  bacteria  present  in  the 
stool  and  allows  the  relatively  small  Campylobacters  to 
pass  onto  the  medium,  as  originally  described  in  1972. 66 
In  1 977  the  use  of  selective  media  for  isolating  Campy- 
lobacter species,  which  inhibits  the  growth  of  other  bac- 
teria and  yeast,  was  described.67  Other  isolation  media 
have  been  outlined  and  include  Preston,  modified  CCDA,* 
and  Butzler  media.68  One  author  noted  a nearly  twofold 
increase  in  Campylobacter  isolation  rates  when  using  the 
filtration  method  rather  than  standard  plating  on  selective 
media.69  DNA  probes  have  been  developed  for  C jejuni 
and  C coli  that  may  become  clinically  important. 

Serotyping  has  been  epidemiologically  useful  in  some 
outbreaks  of  C jejuni  enteritis.  Methods  of  serotyping  C 
jejuni  strains  that  rely  on  heat-stable  and  heat-labile  anti- 
gens have  been  described.70'71 

Therapy 

Because  C jejuni  enterocolitis  is  generally  a self-lim- 
ited illness,  most  patients  require  no  more  than  supportive 
treatment.  Antimotility  agents  have  been  shown  to  impede 
the  resolution  of  infection  and  to  increase  the  need  for  an- 
timicrobial therapy.31  When  antibiotic  treatment  is  neces- 

*Modified CCDA  is  a selective  blood-free  agar  base  containing  nutrient  broth, 
charcoal,  casein  hydrolysate,  sodium  desoxycholate,  ferrous  sulfate,  sodium  pyru- 
vate, and  agar. 


sary,  several  authors  have  suggested  erythromycin  as  the 
drug  of  choice  for  C jejuni  enterocolitis.  Most  authors  be- 
lieve that  erythromycin  therapy  does  not  alter  the  clinical 
course  of  enteritis  caused  by  C jejuni ; unlike  with  Salmo- 
nella species  enteritis,  antibiotic  treatment  shortens  the  fe- 
cal excretion  of  the  organism  rather  than  prolonging  it. 

Erythromycin  resistance  in  C jejuni  is  chromosomally 
mediated  and  involves  the  alteration  of  ribosomes  so  that 
erythromycin  binding  is  not  favored.  Resistance  has  been 
noted  in  0.5%  to  8.4%  of  organisms  from  developed 
countries;  however,  65%  of  those  isolated  from  a series  in 
Thailand  were  erythromycin-resistant.69  Erythromycin  re- 
sistance is  substantially  more  common  with  C coli  than 
with  C jejuni. 

Campylobacter  jejuni  is  usually  sensitive  to  gentami- 
cin, tetracycline,  doxycycline,  furazolidone,  nitrofurantoin, 
and  ciprofloxacin.  Ciprofloxacin,  gentamicin,  doxycycline, 
and  tetracycline  have  been  suggested  as  alternative  agents 
to  erythromycin,  but  quinolone  resistance  has  emerged. 
The  role  that  newer  macrolide  drugs  might  play  in  the  treat- 
ment of  C jejuni  infection  is  not  yet  known.  Intraperitoneal 
aminoglycoside  administration  and  oral  erythromycin  have 
been  suggested  for  the  treatment  of  C jejuni  peritonitis  as- 
sociated with  continuous  ambulatory  peritoneal  dialysis.51 

Preventive  measures  such  as  careful  preparation  and 
thorough  cooking  of  poultry,  pasteurization  of  milk,  and 
chlorination  of  water  are  important  in  preventing  infec- 
tion with  C jejuni  and  C coli. 

Conclusions 

Campylobacter  jejuni  and  C coli  are  common  causes 
of  self-limited  enterocolitis,  which  usually  presents  with 
diarrhea  and  abdominal  pain.  Outbreaks  have  been  asso- 
ciated with  the  consumption  of  raw  milk,  surface  water, 
and  poultry.  Extraintestinal  manifestations  such  as  reac- 
tive arthritis,  Reiter’s  syndrome,  pancreatitis,  or  the  Guil- 
lain-Barre  syndrome  may  occur  with  C jejuni  infection, 
and  recurrent  or  chronic  infection  may  be  found  in  im- 
munocompromised patients.  Erythromycin  is  regarded  as 
the  antibiotic  of  choice  when  supportive  therapy  alone  is 
inadequate;  erythromycin-resistant  strains  occur,  how- 
ever, and  gentamicin  or  ciprofloxacin  have  been  sug- 
gested as  alternative  agents. 
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Lead  Poisoning 

PHILIP  J.  LANDRIGAN,  MD,  MSc,  and  ANDREW  C.  TODD,  PhD,  New  York , New  York 

Lead  poisoning  is  the  most  common  disease  of  environmental  origin  in  the  United  States  today. 
Adult  lead  poisoning  results  primarily  from  exposure  by  inhalation  in  the  workplace.  Pediatric  lead 
poisoning  results  principally  from  the  ingestion  of  lead  from  environmental  media,  including  paint 
chips,  dust,  soil,  drinking  water,  ceramics,  and  medications.  Lead  is  toxic  to  many  organ  systems, 
among  them  developing  erythrocytes,  the  kidneys,  and  the  nervous  system.  Lead-induced  toxicity 
to  the  central  nervous  system  causes  delayed  development,  diminished  intelligence,  and  altered 
behavior.  In  young  children,  this  effect  has  been  demonstrated  convincingly  to  occur  at  blood  lead 
levels  between  10  and  20  p,g  per  dl.  The  Centers  for  Disease  Control  and  Prevention  has  recom- 
mended that  a blood  lead  level  of  10  jxg  per  dl  or  higher  be  considered  evidence  of  increased  lead 
absorption,  and  the  National  Academy  of  Sciences  has  concurred  in  that  recommendation.  Un- 
resolved issues  in  need  of  further  study  include  the  frequency  of  screening  young  children  for  lead, 
the  question  of  whether  women  should  be  offered  screening  for  lead  before  conceiving  a pregnan- 
cy, the  role  of  x-ray  fluorescence  analysis  in  assessing  lead  in  bone,  and  the  appropriate  legislative 
response  of  the  United  States  government  to  lead-based  paint  abatement. 

(Landrigan  PJ,  Todd  AC:  Lead  poisoning.  West  J Med  1 994;  1 61 :1 53-1 59) 


Lead  poisoning  is  the  most  common  disease  of  toxic 
J environmental  origin  in  the  United  States  today.  It 
affects  both  children  and  adults.  Lead  is  now  known  to  be 
toxic  to  persons  of  all  ages  at  levels  that  only  a few  years 
ago  were  considered  to  be  safe.  This  realization  has 
forced  major  revisions  of  strategies  for  the  prevention  and 
management  of  lead  poisoning.1-2 

In  this  article,  we  review  recently  developed  informa- 
tion on  the  epidemiology  and  toxicology  of  lead  expo- 
sure, particularly  at  low  doses.  In  addition,  we  review 
recent  research  and  current  controversies  in  diagnosing 
and  preventing  lead  poisoning. 

Epidemiology  and  Sources  of  Exposure 

Adult  Exposure  to  Lead 

Most  adult  exposure  to  lead  occurs  in  the  workplace. 
The  usual  route  of  occupational  exposure  is  by  inhalation. 
The  potential  for  occupational  exposure  exists  in  hun- 
dreds of  industries,  and  the  National  Institute  for  Occupa- 
tional Safety  and  Health  estimates  that  more  than  3 
million  workers  in  the  United  States  are  at  risk.3  Industries 
classically  associated  with  lead  exposure  include  smelt- 
ing, battery  making,  ship  burning,  soldering,  stained  glass 
manufacture,  brass  foundry  work,  and  lead-based  paint 
abatement.  More  recently  construction  and  demolition 
work  have  become  major  sources  of  occupational  lead  ex- 
posure. Lead  exposures  in  construction  are  intense,  and 
although  exposure  to  lead  in  most  industrial  sectors  has 
been  effectively  controlled  by  standards  promulgated  by 


the  US  Occupational  Safety  and  Health  Administration 
(OSHA),  construction  work  had  until  1993  been  ex- 
empted from  those  protections.  Particularly  severe  expo- 
sures have  occurred  in  construction  workers  involved  in 
the  demolition  and  renovation  of  painted  steel  structures 
such  as  bridges  and  elevated  highways.4-5 

Nonoccupational  exposure  to  lead  is  also  widespread 
in  the  adult  population  of  the  United  States,  but  levels  are 
generally  lower  than  those  in  the  workplace.  Persons 
of  all  ages  encounter  lead  in  air,  dust,  soil,  and  drinking 
water. 

Pediatric  Exposure  to  Lead 

Because  of  their  normal  oral  exploratory  behavior, 
children  absorb  most  of  their  lead  by  ingestion.6  The 
mean  blood  lead  level  in  children  in  the  United  States  to- 
day is  about  5 p,g  per  dl.  This  level  is  substantially  higher 
than  that  found  in  preindustrial  populations  living  in 
remote  areas,  but  is  substantially  lower  than  that  of  Amer- 
ican children  in  the  mid-1970s,  reflecting  enormous  de- 
creases in  the  use  of  lead  in  gasoline.7  An  estimated  3 
to  4 million  American  preschool  children  have  blood  lead 
levels  above  10  |xg  per  dl,  a level  now  recognized  to 
be  associated  with  subclinical  neurologic  impairment.6 
Among  poor,  minority,  inner-city  preschool  children,  the 
prevalence  of  blood  lead  levels  above  10  p,g  per  dl  is  esti- 
mated by  the  Centers  for  Disease  Control  and  Prevention 
to  be  as  high  as  68%.8 

Lead-based  paint.  Lead-based  paint  continues  to  be 
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the  principal  source  of  high-dose  lead  exposure  for  chil- 
dren in  the  United  States.  An  estimated  57  million  hous- 
ing units  in  the  United  States  contain  lead-based  paint, 
and  in  3.8  million  homes  children  are  intimately  exposed 
to  deteriorating  lead  paint.8 

Although  lead-paint  poisoning  classically  occurs  among 
poor  children  living  in  deteriorated  housing  in  inner  cities, 
the  disease  does  not  respect  geography  or  social  station. 
Lead-paint  poisoning  has  been  reported  in  the  children  of 
affluent  parents  who  have  moved  into  cities  as  “urban 
homesteaders.”9  It  has  also  been  reported  among  children 
living  in  lead-painted  houses  in  suburban  and  rural  areas.10 
Household  renovations  are  associated  with  particularly  se- 
vere lead  exposures.910 

Children  may  absorb  lead  from  paint  directly  by  in- 
gesting paint  chips  (pica),  or  they  may  absorb  it  indirectly 
by  inadvertent  ingestion  of  lead-contaminated  house  dust. 
The  latter  route  is  the  more  common. 

Contaminated  dust  and  soil.  Contaminated  dust  and 
soil  are  pervasive  sources  of  lead  exposure  for  children.811 
Concentrations  of  lead  in  dust  and  soil  range  from  near 
zero  to  many  thousands  of  parts  per  million.  In  urban  and 
suburban  areas,  the  principal  sources  of  lead  in  dust  and 
soil  are  flaking  paint  from  buildings  and  bridges,  automo- 
tive emissions  (much  less  now  than  a decade  ago),  and  in- 
dustrial releases.  In  general,  lead  in  dust  and  soil  appears 
to  be  responsible  for  elevations  in  children’s  blood  lead 
levels  when  the  lead  concentration  exceeds  300  to  500 
ppm.12,13 

Airborne  lead.  Airborne  lead  is  generally  a low-dose 
source  of  exposure  for  children.8  Automotive  and  indus- 
trial emissions  are  the  major  contributors  to  lead  in  air.  Au- 
tomotive emissions  have  diminished  substantially  since 
the  phasedown  of  lead  in  gasoline,7  and  industrial  lead 
emissions  have  been  reduced  in  most  areas  since  the  pas- 
sage of  the  Clean  Air  Act. 

Although  industrial  emissions  account  for  only  a small 
fraction  of  airborne  lead  releases  to  the  air.  these  station- 
ary sources  can  produce  concentrated  zones  of  extremely 
high-dose  exposure.  The  worst  such  situation  in  the  United 
States  existed  in  the  vicinity  of  a large  lead  ore  smelter  in 
Kellogg,  Idaho.  In  1974,  98%  of  1-  to  9-year-old  children 
living  within  a mile  of  this  smelter  had  blood  lead  levels 
greater  than  40  p.g  per  dl,  and  22%  had  levels  above  80  |xg 
per  dl.14 

Drinking  water.  Drinking  water  is  a common  source  of 
lead  exposure.8  Although  lead  is  seldom  present  in  drink- 
ing water  in  high  concentrations,  it  contributes  widely  to 
background  exposure  across  a wide  segment  of  the  Amer- 
ican population.  At  its  source  drinking  water  is  almost  al- 
ways lead-free  but  can  become  contaminated  as  it  passes 
through  lead  pipes  or  comes  into  contact  with  lead  solder. 
Aggressive  soft  water  of  low  pH  poses  the  greatest  hazards 
because  it  has  the  highest  potential  of  leaching  lead  from 
pipes  and  solder. 

Leadworkers’  children.  Children  of  leadworkers  may 
be  exposed  to  lead  dust  transported  home  from  the  work- 
place.15 In  an  evaluation  of  lead  exposure  among  workers’ 
children,  a close  correlation  was  found  between  children’s 


blood  lead  levels,  the  severity  and  duration  of  parental  ex- 
posure. and  the  lead  concentration  of  household  dust.  Of 
91  workers’  children.  38  (42%)  had  elevated  blood  lead 
levels  and  10  required  treatment  for  lead  poisoning.15  Un- 
der regulations  set  forth  in  1978  by  OSHA,  industries 
using  lead  are  now  required  to  provide  changing  and 
showering  facilities  for  their  workers.16  Although  this 
measure  has  greatly  reduced  the  incidence  of  take-home 
lead  poisoning,  such  poisoning  is  still  seen  occasionally 
among  the  children  of  construction  workers,  reflecting  the 
exemption  until  August  1993  of  construction  work  from 
OSHA  protections. 

Home  remedies.  Home  remedies  can  occasionally  be 
a source  of  lead  poisoning  in  both  adults  and  children. 
Numerous  case  reports  have  documented  this  hazard,1718 
and  it  appears  to  be  especially  common  among  ethnically 
isolated  groups. 

Body  Burden  of  Lead 

The  lead  burden,  the  total  amount  of  lead  in  the  hu- 
man body,  represents  the  difference  between  the  cumula- 
tive lifetime  absorption  of  lead  from  all  sources  and  total 
excretion.19  Lead  is  not  distributed  homogeneously  in  the 
human  body.  Experimental  studies  have  shown  instead 
that  it  is  dispersed  among  several  physiologically  distinct 
compartments  that  differ  from  one  another  in  their  size 
and  accessibility.  These  compartments  and  their  interrela- 
tions can  be  portrayed  by  metabolic  models  that  describe 
both  qualitatively  and  quantitatively  the  absorption,  dis- 
tribution, deposition,  accumulation,  and  excretion  of  lead. 

A reasonable  portrayal  of  the  functional  anatomy 
of  the  body  lead  burden  is  provided  by  the  model  of 
Rabinowitz  and  co-workers.20  This  model  is  based  on  sta- 
ble isotope  and  metabolic  balance  studies.  It  proposes  that 
the  lead  burden  be  described  in  terms  of  three  dynami- 
cally interrelated  compartments. 

Lead  in  Blood 

Lead  in  blood  makes  up  about  1%  of  the  body  lead 
burden  in  the  Rabinowitz  model.  Because  it  is  conve- 
niently accessible  and  is  the  fraction  of  the  body  burden 
that  correlates  most  closely  with  recent  environmental  ex- 
posures, it  is  the  component  of  the  body  burden  most  fre- 
quently measured.  Approximately  90%  of  the  lead  in 
blood  is  found  in  the  erythrocytes.  The  half-life  of  lead  in 
blood  is  36  ± 5 days. 

Lead  may  be  added  to  the  blood  compartment  by  in- 
halation, ingestion,  or  movement  from  the  deeper  com- 
partments. The  influence  of  lead  from  the  deeper 
compartments  on  the  blood  lead  level  is  proportional  to 
the  amount  of  lead  in  those  stores,21  although  there  exists 
considerable  interindividual  variability  in  the  release  of 
lead  from  bony  stores.  If  the  amount  of  stored  lead  is 
large,  its  effects  on  the  blood  lead  level  can  be  consider- 
able; conversely,  if  skeletal  lead  stores  are  small,  then  lead 
recently  inhaled  and  ingested  becomes  the  dominant  fac- 
tor determining  the  blood  lead  level.  Thus,  in  the  early 
phases  of  exposure  to  lead,  the  blood  lead  level  rises 
rapidly  and  provides  a sensitive  indicator  of  recent  ab- 
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sorption.142021  By  contrast,  in  persons  with  long-term 
heavy  exposures  to  lead,  such  as  workers  with  many 
years’  employment  in  the  lead  industries,  the  blood  lead 
level  has  been  found  to  correlate  poorly  with  current  ex- 
posure; under  those  conditions,  the  blood  lead  level  ap- 
pears principally  to  reflect  the  release  of  stored  lead.21 

Soft-Tissue  Lead 

Compartment  2 in  the  Rabinowitz  model  is  composed 
principally  of  soft  tissue  lead.2"  Lead  in  soft  tissues  such 
as  the  kidneys,  bone  marrow,  and  nervous  system  is  re- 
sponsible for  most  of  lead’s  toxicity. 

Skeletal  Lead 

Lead  in  the  skeleton  is  by  far  the  largest  component  of 
the  body  burden.20  This  compartment  contains  about  99% 
of  all  lead  in  the  human  body.  Skeletal  lead  is  calculated 
to  have  a half-life  of  approximately  10,000  days.20  Lead  in 
the  skeleton  appears  to  exist  in  two  physiologically  dis- 
tinct compartments.  Lead  in  trabecular  bone  plus  lead  in 
the  subperiosteal  and  subendosteal  regions  appears  to 
constitute  a relatively  mobile  fraction  of  the  bone  lead, 
whereas  lead  in  deep  cortical  bone  is  relatively  immobile. 

Lead  Poisoning 

Lead  is  now  well  recognized  to  produce  a wide  range 
of  toxicity.  These  toxic  effects  extend  from  acute,  clini- 
cally obvious,  symptomatic  poisoning  to  subclinical  ef- 
fects.1 

Acute  Toxicity 

Intense,  acute  exposure  to  lead,  either  by  inhalation  in 
the  workplace  or  by  the  ingestion  of  paint  chips  among 
children,  can  cause  acute  symptomatic  poisoning.  Char- 
acteristics of  this  life-threatening  syndrome  are  abdom- 
inal colic,  constipation,  fatigue,  anemia,  peripheral 
neuropathy,  and  in  most  cases,  alteration  of  central  ner- 
vous system  function.22  In  severe  cases,  a full-blown  acute 
encephalopathy  with  coma,  convulsions,  and  papilledema 
may  occur.  In  milder  cases,  only  headache  or  personality 
changes  may  be  evident.22  In  many  instances,  persons 
who  have  suffered  from  acute  lead  encephalopathy  are 
left  with  permanent  neurologic  and  behavioral  sequelae.23 

‘Subclinical’  Toxicity 

Subclinical  toxicity  denotes  the  concept  that  relatively 
low-dose  exposure  to  lead  can  cause  harmful  effects  that 
are  not  evident  on  a standard  clinical  examination.24  The 
underlying  premise  is  that  there  exists  a continuum  of 
toxicity  in  which  clinically  apparent  effects  have  their 
asymptomatic  counterparts;  these  subclinical  counterparts 
have  recently  been  called  “biologic  markers”  of  toxicity.25 
Thus,  clinically  obvious  manifestations  of  lead  poisoning 
such  as  anemia,  neuropathy,  and  renal  failure  lie  at  the  up- 
per end  of  the  range,  whereas  such  covert  effects  as  im- 
paired biosynthesis  of  heme,  slowed  nerve  conduction, 
and  altered  excretion  of  uric  acid  are  their  subclinical  cor- 
relates. It  is  important  to  note  that  these  subclinical 
changes  represent  truly  harmful  outcomes  and  are  not 


merely  homeostatic  or  physiologic  adjustments  to  the 
presence  of  lead. 

The  toxic  effects  of  lead  arc  evident  principally  in 
three  organ  systems:  the  erythrocytes  and  their  precur- 
sors, the  central  and  peripheral  nervous  system,  and  the 
kidneys.  Lead  has  also  been  shown  to  have  adverse  ef- 
fects on  reproduction  in  both  men  and  women.20  It  is  a po- 
tent carcinogen  in  three  animal  species.27 

Hematologic  Toxicity 

Anemia  is  the  classic  clinical  manifestation  of  lead 
toxicity  in  the  erythrocytes.  The  severity  and  prevalence 
of  lead-induced  anemia  are  correlated  directly  with  the 
blood  lead  level.  The  anemia  induced  by  lead  may  be  ei- 
ther normochromic  or  hypochromic  and  may  be  associ- 
ated with  an  increased  reticulocyte  count.  It  is  caused 
primarily  by  an  impairment  of  heme  biosynthesis,  but  an 
increased  rate  of  erythrocyte  destruction  may  also  occur. 
At  blood  lead  levels  as  low  as  10  p.g  per  dl,  lead  begins  to 
inhibit  the  cytoplasmic  enzyme  5-aminolevulinic  acid  de- 
hydratase in  the  heme  biosynthetic  pathway;  the  en- 
zyme's inhibition  is  virtually  complete  at  lead  levels  of  70 
to  90  p,g  per  dl.28  Also  at  blood  lead  levels  of  15  (xg  per  dl 
in  children  and  of  25  to  30  p.g  per  dl  in  adults,  lead  begins 
to  inhibit  the  mitochondrial  enzyme  ferrochelatase,  which 
is  responsible  for  catalyzing  the  transfer  of  iron  from  fer- 
ritin to  protoporphyrin  to  form  heme.29,31'  Ferrochelatase 
inhibition  causes  the  metabolic  intermediate  erythrocyte 
protoporphyrin  to  accumulate  to  excess  in  erythrocytes. 
Erythrocyte  protoporphyrin  elevation  is  thus  a measure  of 
both  lead  absorption  and  toxicity. 

Neurologic  Toxicity 

In  the  peripheral  nervous  system,  the  motor  axons  are 
the  principal  target  of  lead.  Lead-induced  pathologic 
changes  in  these  fibers  include  segmental  demyelination 
and  axonal  degeneration.31  Extensor  muscle  palsy  with 
wrist  and  ankle  drop  has  since  the  time  of  Hippocrates 
been  recognized  as  the  classic  clinical  sign  of  this  toxicity. 

Recent  studies  of  the  peripheral  nerves  in  persons  with 
lead  exposure  have  used  electrophysiologic  probes  to 
determine  whether  lead  causes  covert  abnormalities  in 
function.  In  the  first  of  these  studies,  evidence  of  asymp- 
tomatic slowing  of  motor  nerve  conduction  velocity  was 
found  in  workers  whose  blood  lead  levels  had  never  ex- 
ceeded 70  p,g  per  dl.32  Most  recently,  in  a prospective 
study  of  new  entrants  to  the  lead  industry,  slowing  of  ul- 
nar nerve  conduction  velocity  was  noted  at  blood  lead 
levels  as  low  as  30  to  40  p.g  per  dl.33 

In  the  central  nervous  system,  extensive  research  has 
sought  to  determine  whether  lead  causes  asymptomatic 
impairment  in  function  at  doses  insufficient  to  produce 
clinical  encephalopathy.  The  best-designed  studies  have 
been  carried  out  in  children.  In  an  early  investigation,  it 
was  found  that  clinically  asymptomatic  children  with  ele- 
vated body  lead  burdens  (as  defined  by  dentine  lead  lev- 
els) had  a 4.5-point  deficit  in  mean  verbal  IQ  scores 
compared  with  children  with  lower  lead  burdens.34  This 
finding  was  still  strongly  evident  after  correcting  for  a 
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wide  range  of  socioeconomic,  behavioral,  and  biolog- 
ic factors.  Similar  results  were  reported  in  other  early 
studies.35'37 

This  early  work  was  corroborated  by  a long-term  fol- 
low-up of  the  children  in  the  original  study  group  to  age 
18.38  At  that  time  the  children  who  had  had  higher  lead 
burdens  in  early  life  were  found  to  have  a higher  fre- 
quency of  reading  difficulty,  of  failure  to  graduate  from 
high  school,  and  of  criminal  behavior.38 

Most  recently,  evidence  for  the  neuropsychologic  tox- 
icity of  lead  at  low  doses  has  been  provided  by  a series  of 
prospective  studies  of  newborn  children."''41  In  each  of 
these  investigations,  correlations  have  been  sought  be- 
tween intellectual  performance  in  young  children  and  um- 
bilical cord  blood  lead  levels  at  birth.  All  of  these  studies 
have  found  subclinical  but  apparently  irreversible  decre- 
ments in  central  neurologic  function.  This  dysfunction  is 
characterized  by  diminished  intelligence,  shortened  atten- 
tion span,  and  slowed  reaction  time.  These  findings  are 
highly  credible.  They  have  been  accepted  by  the  Centers 
for  Disease  Control  and  Prevention  as  the  basis  for  re- 
vamping the  national  strategy  for  preventing  lead  poison- 
ing in  the  United  States,6  and  they  have  been  accepted 
also  by  the  National  Academy  of  Sciences  in  their  recent 
authoritative  review  of  childhood  lead  poisoning.42 

An  unexplored  implication  of  the  finding  that  lead 
causes  insidious  asymptomatic  injury  to  the  central  ner- 
vous system  is  that  some  as-yet-unknown  fraction  of 
cases  of  presenile  dementia,  motoneuron  disease,  or  other 
chronic  neurologic  and  psychiatric  conditions  may  possi- 
bly be  caused  by  long-term  exposure  to  lead.43  Such  long- 
term exposure  may  result  in  an  accelerated  attrition  of 
neurons  that  becomes  clinically  evident  with  age.  Epi- 
demiologic and  clinical  studies  to  assess  previous  lead  ex- 
posure in  persons  with  chronic  neurologic  disease  such  as 
Parkinson's  disease,  motoneuron  disease,  and  dementia 
will  be  needed  to  assess  this  possibility. 

Renal  Toxicity 

Chronic  nephropathy,  which  may  progress  to  kidney 
failure,  is  the  classic  renal  manifestation  of  lead  toxicity. 
It  appears  to  result  from  long-term,  relatively  high-dose 
exposure  to  lead.44  The  cells  lining  the  proximal  tubules 
appear  to  be  the  tissue  in  the  kidneys  most  highly  sensi- 
tive to  lead.29  In  these  cells,  at  blood  lead  levels  of  40  to 
80  p.g  per  dl,  lead  induces  the  formation  of  dense  intra- 
nuclear inclusion  bodies  consisting  of  a lead-protein 
complex.2'’  Hyperuremic  gout,  apparently  resulting  from 
increased  reabsorption  of  uric  acid  by  the  tubular  cells,  is 
a metabolic  correlate  of  lead-induced  renal  impairment.29 

The  evolution  of  lead  nephropathy  is  usually  silent. 
The  central  event  appears  to  be  the  progressive  destruc- 
tion of  tubular  cells  and  their  replacement  by  fibrosis.45 
Clinical  manifestations  of  impairment,  consisting  of  ele- 
vations in  blood  urea  nitrogen  or  serum  creatinine  levels, 
do  not  ordinarily  become  evident  until  50%  to  75%  of  the 
nephrons  have  been  destroyed.  The  later  stage  of  lead 
nephropathy  is  characterized  pathologically  by  interstitial 
fibrosis  with  atrophy  and  dilation  of  the  tubules  and  rela- 


tive sparing  of  the  glomeruli;  in  this  stage,  intranuclear  in- 
clusions are  infrequent.29 

An  excess  mortality  from  renal  disease  has  been  ob- 
served in  epidemiologic  studies  of  lead  workers.46’49  In 
each  of  these  investigations,  a twofold  to  threefold  in- 
crease has  been  noted  in  the  number  of  deaths  from 
chronic  nephritis.  In  one  study,  an  association  was  ob- 
served between  the  duration  of  employment  in  a lead 
smelter  and  death  from  nephritis.49 

Lead  and  Hypertension 

Long-term,  high-dose  exposure  to  lead  was  reported 
early  in  this  century  to  be  associated  with  an  increased  in- 
cidence of  hypertension  and  cerebrovascular  accident.50 
With  the  reduction  in  lead  exposure  that  has  occurred  in 
most  industries,  these  overt  associations  are  now  noted 
less  commonly.  Several  recent  epidemiologic  studies, 
however,  have  found  evidence  that  lead  absorption,  even 
at  relatively  low  levels,  is  associated  with  a substantial  el- 
evation in  blood  pressure.51  Toxicologic  studies  have  also 
documented  an  association  between  increased  lead  ab- 
sorption and  hypertension.52  These  effects  appear  to  be 
mediated  both  through  the  toxic  effects  of  lead  on  the  kid- 
neys and  by  direct  action  on  vascular  smooth  muscle. 

Reproductive  Toxicity  of  Lead 

A body  of  experimental  evidence  indicates  that  lead  at 
high  doses  is  toxic  to  reproductive  function  in  both  male 
and  female  laboratory  animals.26  Also,  clinical  reports, 
most  of  them  from  the  first  half  of  this  century,  described 
reproductive  toxicity  in  workers  of  both  sexes  with  high- 
dose  exposure  to  lead;  the  incidence  of  spontaneous  abor- 
tion was  reported  to  be  increased  in  female  lead  workers 
and  in  the  wives  of  male  lead  workers.53 

In  male  workers  with  heavy  exposure  to  lead  (mean 
blood  lead  level,  74.5  p.g  per  dl)  and  also  in  men  with 
moderately  increased  lead  absorption  (mean  blood  lead 
level,  52.8  p,g  per  dl),  decreased  sperm  counts  and  an  in- 
creased prevalence  of  morphologically  abnormal  sperm 
have  been  reported.54  Two  more  recent  studies  also  noted 
sperm  count  depression  at  relatively  high  blood  lead  lev- 
els ( >60  p,g  per  dl).5556  Studies  are  needed  to  assess  the 
possible  toxicity  of  lead  to  male  reproduction  at  lower 
levels  of  exposure  and  using  state-of-the-art  biologic  mark- 
ers of  sperm  function. 

Recent  Research  Developments 

A major  research  need  in  lead  poisoning  is  a method 
to  assess  long-term  lead  exposure.  A newly  applied  tech- 
nology that  holds  promise  for  the  accurate,  noninvasive 
assessment  of  long-term  lead  exposure  is  the  measure- 
ment of  the  bone  lead  concentration  by  x-ray  fluorescence 
analysis.  This  technique  offers  a relatively  rapid  approach 
to  the  individual  assessment  of  body  lead  burdens.57,58  It 
takes  advantage  of  the  fact  that  the  half-life  of  lead  in 
bone  is  approximately  10,000  days  (25  years).18  More- 
over, the  radiation  dose  is  minimal,  amounting  to  only 
about  0.2%  of  the  radiation  delivered  by  dental  x-ray 
studies. 
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X-ray  fluorescence  analysis  may  be  undertaken  using 
either  K or  L \-rays,  and  instruments  of  both  types  have 
been  developed. 5,',6U  The  K instrument  has  several  intrinsic 
advantages  over  the  L instrument.61  First,  the  K instru- 
ment samples  lead  across  the  entire  transverse  section  of 
bone,  in  contrast  to  the  L instrument,  which  obtains  90% 
of  its  signal  from  only  the  most  superficial  2 mm.  If  there 
is  variation  in  the  concentration  of  lead  across  the  bone, 
the  L measurement  will  fall  victim  to  this  variation,  but 
the  K will  not.  In  addition,  the  K instrument  does  not  re- 
quire a measurement  of  the  thickness  of  the  overlying 
skin,  whereas  the  L instrument  is  sensitive  to  any  error  in 
the  required  measurement  of  skin  thickness.  Third,  the  K 
instrument  is  relatively  insensitive  to  movement  of  the 
subject  during  the  sampling  period,  whereas  the  L instru- 
ment is  very  sensitive  to  movement;  given  that  the  typical 
sampling  time  is  about  15  minutes,  this  consideration  is 
not  trivial.  Finally,  the  L x-ray  fluorescence  instrument 
has  not  been  well  validated.  In  defense  of  the  L instru- 
ment, there  may  be  detailed  modeling  studies  in  which  it 
will  be  desirable  to  examine  lead  content  simultaneously 
in  several  bone  compartments.  In  such  circumstances,  the 
combined  use  of  the  K and  L instruments  might  offer 
uniquely  valuable  information  on  the  kinetics  of  lead. 

The  future  use  of  x-ray  fluorescence  analysis  in  work- 
ers and  children  exposed  long  term  to  lead  will  refine  cur- 
rent knowledge  of  the  relationships  between  cumulative 
lead  exposure  and  its  toxic  effects  on  the  nervous  system, 
kidneys,  cardiovascular  system,  and  reproductive  organs.62 

Current  Issues  and  Controversies 

How  Frequently  Should  Young 
Children  Be  Screened  for  Lead? 

The  Centers  for  Disease  Control  and  Prevention  and 
the  American  Academy  of  Pediatrics  have  recommended 
that  all  preschool  children  in  the  United  States  be 
screened  for  lead.6  We  concur  in  this  recommendation. 
Although  screening  for  blood  lead  in  children  is  some- 
what costly,  the  price  per  test  is  coming  down.  Moreover, 
the  analysis  can  be  done  on  a carefully  obtained  finger- 
stick  blood  specimen;  if  state-of-the-art  instruments  are 
available  and  a child’s  finger  is  scrupulously  cleaned, 
venipuncture  is  not  required.  The  public  health  benefits  of 
the  early  detection  of  lead  intoxication  in  children  are  so 
great  that  the  performance  of  at  least  a single  blood  lead 
measurement  on  all  American  children  is  well  justified. 

If  only  a single  blood  lead  determination  is  to  be  done 
on  a child,  the  most  logical  time  to  do  it  is  between  the 
ages  of  1 and  2 years.  Most  studies  of  the  distribution  of 
blood  lead  levels  have  shown  that  the  highest  levels  are 
seen  in  1-,  2-,  and  3-year-olds.  Moreover,  detecting  an  el- 
evated blood  lead  level  at  an  early  age  increases  the  op- 
portunities for  intervention. 

If  in  the  judgment  of  a pediatric  practitioner  a child  is 
at  high  risk  of  lead  poisoning,  then  the  child  will  need  to 
be  screened  more  frequently.  The  Centers  for  Disease 
Control  and  Prevention  has  developed  a series  of  indica- 
tors of  high  risk  (Figure  1 ).6  If  a child  is  found  through  a 
brief  history  to  have  one  or  more  of  these  risk  factors, 


testing  ought  to  proceed  more  frequently,  with  the  exact 
frequency  being  determined  by  the  pediatric  practitioner, 
possibly  in  consultation  with  the  state  or  local  health  de- 
partment. When  repeated  screening  is  targeted  to  those 
children  at  highest  risk,  the  direct  effects  of  lead  testing 
programs  on  other  public  health  programs  such  as  child- 
hood immunization  will  be  minimized. 

Prepregnancy  Screening  for  Lead 

It  has  become  common  practice  in  obstetrics  in  the 
United  States  to  screen  women  for  rubella  and  hepatitis  B 
antibody  status  before  the  conception  of  a planned  preg- 
nancy. It  is  not  standard  at  the  present  time  to  measure  the 
blood  or  bone  lead  level  in  a woman  who  intends  to  be- 
come pregnant.  This  is  an  issue  that  appears  worthy  of  in- 
vestigation. 

The  underlying  hypothesis  is  that  lead  in  the  bone 
may  become  mobilized  during  pregnancy  and  could  then 
cross  the  placenta  to  reach  the  fetus.  Now  that  relative- 
ly inexpensive  diagnostic  methods  exist  for  determining 
blood  and  bone  lead  levels  and  given  that  bone  lead  in- 
struments will  likely  become  widely  available  in  the  years 
ahead,  research  should  be  undertaken  to  assess  whether 
prepregnancy  bone  lead  screening  is  worthwhile  in 
women  who  may  have  had  a past  exposure  to  lead.  Hypo- 
thetically, if  the  bone  lead  concentration  is  found  to  be  el- 
evated, chelation  therapy  could  be  prescribed  before  the 
pregnancy  is  conceived  to  reduce  the  body  lead  burden. 
Chelation  therapy  is  clearly  contraindicated  during  preg- 
nancy because  the  possibility  exists  that  the  chelating 
agent  may  enhance  the  movement  of  lead  across  the 
placenta. 

This  issue  will  require  further  research  and  assessment 


Does  your  child 

• live  in  or  regularly  visit  a house  built  before 
1960  with  peeling  or  chipping  paint?  This 
could  include  a day-care  center,  preschool,  or 
the  home  of  a babysitter  or  a relative. 

• live  in  or  regularly  visit  a house  built  before 
1960  with  recent,  ongoing,  or  planned  reno- 
vation or  remodeling? 

• have  a brother  or  sister,  housemate,  or  play- 
mate being  observed  or  treated  for  lead  poi- 
soning— that  is,  blood  lead  level  >15  p.g  per 
dl? 

• live  with  an  adult  whose  job  or  hobby  involves 
exposure  to  lead? 

• live  near  an  active  lead  smelter,  battery  recy- 
cling plant,  or  other  industry  likely  to  release 
lead? 


Figure  1. — The  questions  in  this  figure  were  developed  by  the 
Centers  for  Disease  Control  and  Prevention6  to  assess  the  risk  of 
high-dose  exposure  to  lead. 
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in  the  years  ahead.  No  recommendation  except  further 
study  is  justified  at  present. 

Should  Workplace  Protection 
Be  More  Stringent? 

Data  developed  over  the  past  10  to  15  years  clearly  in- 
dicate that  lead  causes  toxicity  among  workers  at  levels  of 
exposure  below  the  current  permissible  exposure  limit  es- 
tablished in  1978  by  OSHA.1-216  This  exposure  limit  al- 
lows blood  lead  levels  in  American  workers  to  be  as  high 
as  50  p.g  per  dl.  Hypertension  and  neurologic  impairment 
are  documented  to  occur  at  blood  lead  levels  below  50  p.g 
per  dl,  and  it  is  possible  that  long-term  exposure  at  this 
level  may  result  in  renal  impairment.43 

A most  difficult  problem  in  occupational  lead  expo- 
sure is  raised  by  the  recently  reported  finding  that  lead 
causes  neurologic  damage  to  fetuses  at  blood  lead  levels 
as  low  as  15  to  20  p,g  per  dl— levels  substantially  below 
current  workplace  exposure  standards.  This  finding  has 
been  noted  in  three  separate  prospective  studies  and  ap- 
pears highly  credible.39-41  Lead  passes  virtually  unimpeded 
across  the  placenta,  and  the  neurologic  impairment  that  it 
produces  in  fetuses  appears  to  be  irreversible. 

The  central  problem  here  is  a profound  mismatch  be- 
tween current  occupational  standards  for  lead  and  human 
biology. 

We  strongly  recommend  on  the  grounds  of  preventing 
systemic  toxicity  in  workers  and  toxicity  to  fetuses  that 
the  permissible  blood  lead  level  in  workers  be  lowered  to 
10  p,g  per  dl.2 

Should  X-ray  Fluorescence  Assessment  of 
Lead  in  Bone  Be  Used  Routinely  in  Leadworkers? 

At  present  the  only  medical  screening  of  leadworkers 
that  is  required  is  periodic  determination  of  the  blood  lead 
level.  Industrial  managers  have  become  skilled  at  main- 
taining workers’  blood  lead  levels  below  permissible 
exposure  limits.  This  goal  has  been  achieved  by  a combi- 
nation of  reducing  workplace  exposures  plus  rotating 
workers  out  of  heavily  contaminated  jobs  if  and  when 
their  blood  lead  levels  begin  to  approach  the  permissible 
exposure  limit.  The  problem  with  this  approach  is  that 
although  blood  lead  levels  today  seldom  exceed  the 
biologic  limit  value,  workers  continue  to  be  at  risk  of  de- 
positing substantial  amounts  of  lead  in  bone.  Thus,  the 
bone  lead  level  can  rise  steadily  even  while  the  blood  lead 
level  is  kept  within  legal  limits.  This  situation  may  in- 
crease the  risk  of  long-term  toxicity. 

In  the  future,  as  x-ray  fluorescence  instruments  be- 
come more  widely  available,  it  may  be  necessary  to  con- 
sider incorporating  the  determination  of  lead  in  bone  by 
this  method  into  the  standard  medical  monitoring  of  lead- 
workers.  Annual  or  biennial  determinations  of  bone  lead 
content  in  any  leadworker  would  supplement  the  periodic 
determination  of  blood  lead  levels.  If  such  a requirement 
were  to  be  developed,  it  would  need  to  be  linked  to  the 
provisions  for  medical  removal  protection  and  rate  reten- 
tion that  currently  are  included  in  the  OSHA  occupational 
lead  standard.14 


How  Should  the  Federal  Government  Deal 
With  the  Problem  of  Lead  Abatement? 

Because  millions  of  housing  units  in  this  country  are 
contaminated  with  lead  paint,  it  is  clear  that  the  preven- 
tion of  lead-paint  poisoning  in  current  and  future  gen- 
erations of  American  children  will  require  massive  abate- 
ment of  this  material.  A major  need  is  the  development  of 
a large  cadre  of  workers  who  have  been  properly  trained 
and  certified  in  lead  abatement.  Such  a cadre  exists  al- 
ready for  the  abatement  of  asbestos.  These  workers  have 
been  trained  under  the  provisions  of  the  Asbestos  Hazard 
Emergency  Response  Act.  Similar  legislation  and  similar 
training  requirements  will  be  necessary  for  leadworkers. 

An  unresolved  issue  is  the  source  of  funding  for  lead 
abatement.  The  cost  will  be  enormous.  It  is  not  fair  to  re- 
quire that  landlords  pay  these  costs  in  their  entirety,  since 
in  many  cases  they  were  unaware  of  the  lead  hazard  when 
the  buildings  were  purchased.  Tenants  also  should  not  be 
expected  to  pay  the  cost.  Governmental  bodies  will  in- 
evitably be  required  to  pick  up  a portion  of  the  costs  and 
perhaps  also  to  provide  tax  write-offs  for  renovations.  An 
innovative  proposal  has  been  made  to  impose  a stiff  ex- 
cise tax  on  new  lead  as  a means  of  financing  lead-paint 
abatement.64  The  attractiveness  of  this  proposal  is  that  it 
will  penalize  the  corporations  that  profited  in  the  past 
from  sales  of  lead-based  paint  at  a time  when  the  hazards 
of  this  paint  were  already  widely  known.  This  proposal 
deserves  serious  consideration. 
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Epitomes 

Important  Advances  in  Clinical  Medicine 


Obstetrics  and  Gynecology 

R.  Jeffrey  Chang,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
obstetrics  and  gynecology.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  rea- 
sonably firmly  established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome, 
and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may 
be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to 
stay  abreast  of  progress  in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Obstetrics  and  Gynecology  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Chang  and  the  panel. 


Group  B Streptococcal  Infections 
in  Pregnancy 

Group  B streptococcus  (Streptococcus  agalactiae)  is  a 
perinatal  pathogen  with  substantial  maternal  and  neonatal 
morbidity  and  mortality.  A study  by  the  Centers  for  Dis- 
ease Control  and  Prevention  estimated  that  more  than 
15,000  cases  and  more  than  1,300  deaths  are  caused  by 
group  B streptococcal  infection  in  the  United  States  each 
year.  The  economic  effects  are  also  considerable.  In  1985, 
the  cost  of  group  B streptococcus  infection  was  estimated 
to  be  $726  million  for  one  year.  This  included  obstetric 
cases  ($269.6  million),  early-onset  neonatal  group  B 
streptococcal  sepsis  ($243.9  million),  and  late-onset  neo- 
natal sepsis  ($213.3  million). 

Maternal  morbidity  included  cystitis,  pyelonephritis, 
preterm  labor,  premature  rupture  of  membranes,  chorio- 
amnionitis,  postpartum  endometritis,  wound  infections, 
bacteremia,  and  sepsis. 

Neonatal  infection  with  group  B streptococcus  can  be 
classified  as  early-  or  late-onset.  The  incidence  of  early- 
onset  infection— occurring  in  the  first  week  of  life— is 
1/1,000  to  3/1,000  live  births.  Most  infants  are  diagnosed 
within  the  first  48  hours;  two  thirds  are  symptomatic 
within  six  hours  of  birth.  The  clinical  presentation  is  usu- 
ally septicemia,  pneumonia,  or  meningitis.  Reported  mor- 
tality ranges  from  15%  to  55%. 

Late-onset  neonatal  infection  occurs  after  the  first 
week  of  life,  up  through  12  weeks  of  age.  The  incidence 
is  0.5/1,000  to  1.0/1,000  live  births.  Infants  usually  pre- 
sent with  meningitis  (80%  to  85%),  and  mortality  rates 
are  lower  (10%  to  20%).  Unfortunately,  as  many  as  half 
of  infants  who  have  meningitis  will  have  long-term  neu- 
rologic sequelae — cranial  nerve  palsies,  subdural  effu- 
sions, seizure  disorders,  cognitive  dysfunction,  deafness, 
and  learning  disabilities. 

Asymptomatic  vaginal  colonization  with  group  B 
streptococcus  is  common  in  pregnancy,  occurring  in  4.6% 
to  40%  of  women.  Variables  affecting  carriage  rates  in- 
clude age.  race,  parity,  geographic  location,  duration  of 


gestation,  location,  and  number  of  sites  cultured.  An  in- 
creased risk  is  seen  with  older  age,  African-American 
race,  third-trimester  gestations,  patients  living  in  the 
Southeast  United  States,  and  those  patients  who  have  both 
a vaginal  and  a rectal  swab  sent  for  culture.  Vaginal  and 
rectal  swabs  have  the  highest  yield  of  positive  cultures, 
and  isolation  rates  from  the  cervix  are  the  lowest.  Labora- 
tory methods  are  also  important:  if  selective  media  (Todd- 
Hewitt  broth  with  added  nalidixic  acid,  gentamycin,  and 
sheep  blood)  are  not  used,  the  false-negative  rate  may  be 
as  high  as  50%. 

Infection  occurs  by  vertical  transmission  from  mother 
to  fetus.  Transmission  of  group  B streptococcus  may  fol- 
low rupture  of  membranes,  may  occur  in  the  presence  of 
intact  membranes,  or  may  be  acquired  intrapartum.  In- 
fants bom  to  colonized  mothers  have  a 42%  to  72%  risk 
of  being  infected;  infants  bom  to  noncolonized  mothers 
have  an  8%  risk  of  becoming  colonized.  Although  almost 
two  thirds  of  infants  bom  to  colonized  mothers  become 
colonized  themselves,  it  is  important  to  recognize  that 
only  1%  to  2%  become  infected  at  parturition.  Nosocomial 
transmission  also  occurs  and  may  play  a role  in  late-onset 
neonatal  infection. 

The  rate  of  neonatal  infection  is  dramatically  in- 
creased if  a mother  is  heavily  colonized  or  in  the  setting 
of  prolonged  rupture  of  membranes  or  prematurity,  amni- 
otic  fluid  colonization,  intrapartum  fever,  or  has  a history 
of  another  child  who  was  infected. 

Efforts  to  prevent  neonatal  group  B streptococcus  in- 
fection by  maternal  antepartum  screening  and  treatment 
are  ineffective.  Maternal  colonization  status  is  variable, 
with  spontaneous  clearing  and  recolonization,  with  or 
without  treatment.  In  addition,  antepartum  screening  cul- 
tures are  not  predictive  of  colonization  status  intrapartum. 
Even  if  antepartum  screening  cultures  were  predictive  of 
intrapartum  status,  this  would  result  in  treating  100 
women  to  prevent  one  or  two  neonatal  infections,  which 
would  be  expensive,  would  involve  the  risk  of  anaphylac- 
tic reactions,  and  could  select  out  resistant  organisms. 

Selective  intrapartum  antibiotic  chemoprophylaxis 
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has  been  shown  to  be  effective  in  reducing  the  rate  of 
neonatal  group  B streptococcus  infection.  The  American 
College  of  Obstetricians  and  Gynecologists  recommends 
intrapartum  antibiotics  in  patients  with  the  following  risk 
factors:  preterm  labor  (less  than  37  weeks),  preterm  pre- 
mature rupture  of  membranes  (less  than  37  weeks),  pro- 
longed rupture  of  membranes  (more  than  18  hours),  a 
previous  child  infected  with  group  B streptococcus,  or 
maternal  fever  during  labor. 

Treatment  should  consist  of  ampicillin,  2 grams  intra- 
venously every  six  hours,  or  penicillin  G,  5 million  units 
intravenously  every  six  hours  until  delivery.  Women  al- 
lergic to  penicillin  may  be  treated  with  clindamycin  or 
erythromycin. 

Selective  screening  cultures  may  be  helpful  in  popu- 
lations with  an  increased  incidence  of  neonatal  group  B 
streptococcal  infection,  in  women  with  arrested  preterm 
labor,  with  premature  rupture  of  membranes  remote  from 
term,  and  those  undergoing  surgical  procedures  of  the 
cervix  in  pregnancy. 

Currently,  none  of  the  diagnostic  tests  available  for 
group  B streptococcal  infection  is  rapid  enough  or  has 
high  enough  sensitivity  and  specificity  to  allow  more  ac- 
curate prophylaxis  directed  at  patients  who  would  benefit 
most.  Maternal  vaccines  are  being  developed  and  may 
play  an  important  role  in  prevention  of  this  infection  in 
the  future. 

NINA  M.  BOE.  MD 

Sacramento,  California 
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Multiple  Marker  Screening 

Obstetricians  and  gynecologists  are  always  search- 
ing for  a noninvasive  way  to  screen  for  genetic  abnormal- 
ities of  the  fetus.  Of  particular  interest  is  Down’s 
syndrome,  the  most  common  serious  chromosome  disor- 
der, occurring  in  1 in  800  newly  bom  infants.  Most  of 
these  are  due  to  nondisjunction  (usually  in  meiosis  1) 
causing  a trisomy  21.  Nondisjunctional  events  occur  more 
frequently  with  advanced  maternal  age.  Age-specific 
rates  of  Down’s  syndrome  are  available. 

Until  1988,  women  were  offered  only  amniocentesis 
or  chorionic  villus  sampling,  both  invasive  procedures  in- 
volving some  risk  to  the  pregnancy.  Between  1984  and 
1988  several  investigators  began  reporting  on  serum 
markers.  Maternal  serum  a-fetoprotein  (MSAFP)  levels 
were  found  to  be  low  in  association  with  fetal  aneuploidy, 
and  elevated  human  chorionic  gonadotropin  (hCG)  levels 
were  found  in  many  Down’s  syndrome  pregnancies, 
along  with  reduced  maternal  serum  unconjugated  estriols. 


Several  prospective  studies  have  reported  the  usefulness 
of  varied  combinations  of  these  markers  in  screening  for 
Down’s  syndrome  pregnancies.  Although  a specific  pro- 
tocol cannot  be  suggested,  at  least  a double  marker  or  a 
triple  marker  offers  notably  enhanced  sensitivity  and 
specificity  in  the  detection  of  the  pregnancy  at  risk.  The 
value  of  routine  ultrasound  studies  as  a fourth  marker  has 
yet  to  be  established. 

Screening  in  women  older  than  35,  to  whom  prenatal 
diagnosis  of  some  type  traditionally  has  been  offered,  ap- 
pears to  have  promise.  Because  the  frequency  of  a posi- 
tive result  is  relatively  high  in  this  population  and  because 
detection  is  less  than  with  amniocentesis  or  chorionic  vil- 
lus sampling,  it  is  difficult  to  recommend  replacement  of 
these  tests  by  multiple-marker  screening  in  women  older 
than  35. 

Other  chromosomal  disorders  can  be  detected,  to  a 
lesser  extent,  using  multiple  markers.  In  trisomy  18,  all 
three  markers  are  reduced.  Trisomy  13  may  be  detected  in 
some  cases  as  well.  Testing  for  neural  tube  defects  using 
MSAFP  alone  may  be  done  simultaneously  using  stan- 
dardized cut-off  levels. 

In  California,  plans  are  under  way  to  replace  the  state 
MSAFP  program  with  a triple-marker  screening  program. 
A start-up  date  in  early  1995  is  anticipated.  Triple-marker 
screening  will  be  offered  at  between  16  and  18  weeks’ 
gestation,  with  appropriate  counseling,  to  women  younger 
than  35.  Women  older  than  35  will  be  offered  the  choice 
of  amniocentesis  or  chorionic  villus  sampling  or  triple- 
marker screening.  If  a patient  chooses  the  screen,  however, 
and  it  indicates  a risk  less  than  that  of  a 35-year-old  (using 
age  alone  as  a criterion),  she  cannot  then  choose  to  have 
an  amniocentesis  and  must,  therefore,  be  carefully  counseled 
regarding  potential  false-negative  test  results. 

Ongoing  studies  are  looking  at  other  markers  includ- 
ing pregnancy-specific  (3,-glycoprotein  and  leukocyte  al- 
kaline phosphatase,  which  may  offer  further  specificity 
and  a wider  range  of  detection  of  abnormalities.  The  fu- 
ture of  noninvasive  testing  looks  bright.  The  vast  numbers 
of  women  who  will  be  tested  in  California  in  the  coming 
years  should  provide  further  information  about  the  relia- 
bility and  cost-effectiveness  of  mass  screening. 

VIVIAN  M.  DICKERSON.  MD 
Los  Angeles,  California 
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The  Acquired  Immunodeficiency 
Syndrome  in  Women 

Women  are  among  the  fastest-growing  groups  of  per- 
sons with  the  acquired  immunodeficiency  syndrome 


1 62  WJM,  August  1 994— Vo  I 1 61 , No.  2 


Epitomes — Obstetrics  and  Gynecology 


(AIDS)  in  the  United  States,  accounting  for  6.571  cases 
in  1992.  or  13.4%  of  all  reported  AIDS  cases.  Because 
there  is  a long  lag  period  between  infection  with  the  hu- 
man immunodeficiency  virus  (HIV)  and  the  development 
of  AIDS,  and  because  rates  of  heterosexual  transmission 
are  increasing  in  the  United  States,  most  authorities  be- 
lieve women  account  for  an  even  larger  proportion  of  all 
persons  with  HIV  infection.  Among  women  with  AIDS 
reported  from  1988  through  1991,  injection  drug  use  was 
the  most  common  transmission  mode.  In  1992.  however. 
AIDS  cases  in  women  attributed  to  heterosexual  trans- 
mission exceeded  cases  attributed  to  injection  drug  use 
for  the  first  time.  Some  regional  variation  was  observed. 
Among  women  in  the  West,  Midwest,  South,  and  US  ter- 
ritories, heterosexual  contact  was  the  predominant  means 
of  transmission,  while  in  the  Northeast,  injection  drug  use 
remained  the  predominant  means.  In  1992.  among 
women  with  AIDS  whose  infection  was  attributed  to 
heterosexual  contact,  57%  had  a sex  partner  who  was  an 
injection  drug  user. 

Although  HIV  transmission  could  theoretically  occur 
whenever  an  uninfected  person  is  exposed  to  body  fluids 
from  an  infected  person,  studies  indicate  that  most  HIV  is 
transmitted  through  sex,  that  penile-anal  intercourse  carries 
a higher  risk  than  penile-vaginal  intercourse,  and  that  pe- 
nile-vaginal intercourse  carries  a higher  risk  than  oral- 
genital  sex.  Despite  this,  many  cases  of  oral-genital  trans- 
mission have  been  documented,  primarily  among  gay  men. 
Transmission  studies  among  heterosexual  women  and  men 
indicate  that  HIV  is  probably  transmitted  more  efficiently 
from  male  to  female  than  from  female  to  male.  Among 
women  with  AIDS  who  report  sex  with  women,  most  also 
report  a history  of  injection  drug  use  or  having  had  male 
partners  who  were  injection  drug  users.  A few  reports, 
however,  describe  cases  that  may  have  been  transmitted  fe- 
male to  female  related  to  oral-genital  intercourse. 

Factors  that  must  be  considered  in  evaluating  and  car- 
ing for  women  with  HIV  infection  include  routine  gyne- 
cologic care,  pregnancy  prevention,  or,  if  a woman  is 
pregnant  and  plans  to  have  the  baby,  preventing  perinatal 
transmission  of  HIV  from  mother  to  infant.  In  1993,  the 
Centers  for  Disease  Control  and  Prevention  (CDC)  re- 
vised the  AIDS  surveillance  case  definition  to  include 
invasive  cervical  cancer  as  an  AIDS  indicator,  further  un- 
derscoring the  importance  of  gynecologic  care  and  other 
HIV  management  strategies  for  these  women.  Several  re- 
searchers have  observed  that  the  prevalence  of  cervical 
dysplasia  is  higher  among  women  with  HIV  infection 
than  among  uninfected  women  with  similar  risk  profiles, 
and  reports  from  some  case  series  suggest  that  women 
with  HIV  infection  may  have  higher-than-expected  rates  of 
cervical  cancer.  Prospective  studies  are  under  way.  In  the 
interim,  a panel  of  experts  convened  at  CDC  in  1993  pro- 
visionally recommended  that  women  with  HIV  infection 
should  have  a Pap  smear  as  part  of  their  initial  medical 
evaluation.  If  the  initial  Pap  smear  results  are  within  nor- 
mal limits,  an  additional  smear  should  be  obtained  within 
the  next  six  months,  and  if  that  smear  is  normal,  repeat 
smears  should  be  obtained  annually.  If  the  initial  or  fol- 


low-up smears  show  inflammation  with  reactive  squa- 
mous cellular  changes,  another  Pap  smear  should  be  col- 
lected within  three  months.  As  is  the  case  for  any  woman 
with  an  abnormal  Pap  smear,  women  with  HIV  infection 
with  abnormal  smears  should  be  referred  for  colposcopic 
examination. 

Although  not  identified  as  AIDS-indicator  diseases, 
two  other  gynecologic  conditions  besides  cervical  cancer 
have  been  recognized  as  being  related  to  or  complicated 
by  HIV  infection:  vulvovaginal  candidiasis  that  is  persis- 
tent. frequent,  or  unresponsive  to  drug  therapy;  and  pelvic 
inflammatory  disease,  particularly  if  complicated  by 
tubo-ovarian  abscess.  The  effect  of  HIV  infection  on  the 
clinical  course  of  pelvic  inflammatory  disease  has  not 
been  completely  elucidated,  but  in  two  studies,  women 
with  HIV  infection  with  pelvic  inflammatory  disease 
were  less  likely  to  have  a leukocytosis  and  were  more 
likely  to  require  surgical  intervention  for  tubo-ovarian 
abscess.  Based  on  this  limited  information,  CDC  rec- 
ommends routine  hospital  admittance  and  intravenous  an- 
tibiotic therapy  for  women  with  HIV  infection  with  pelvic 
inflammatory  disease. 

Perinatal  transmission  occurs  in  13%  to  39%  of  preg- 
nancies in  women  who  are  infected  with  HIV,  and  the 
virus  also  can  be  transmitted  through  breast  feeding.  Al- 
though the  factors  associated  with  perinatal  HIV  trans- 
mission are  not  completely  understood,  maternal  viremia 
associated  with  recent  seroconversion  or  a low  CD4  count 
appears  to  increase  the  likelihood  of  transmission.  Ce- 
sarean section  may  be  associated  with  a modest  reduction 
in  the  risk  of  perinatal  transmission,  but  randomized  con- 
trolled trials  are  needed  to  define  the  role  of  operative  de- 
livery. Zidovudine  appears  to  be  effective  in  reducing 
perinatal  HIV  transmission.  In  a randomized,  controlled 
trial,  infants  born  to  women  taking  zidovudine  (500  mg 
orally  daily)  during  mid-  to  late  pregnancy  combined  with 
intravenous  zidovudine  intrapartum  and  six  weeks  post- 
delivery to  the  newborn,  showed  significantly  lower  rates 
of  HIV  transmission  (8%)  compared  to  infants  bom  to 
women  taking  a placebo  (26%).  For  mothers,  pregnancy 
does  not  appear  to  accelerate  the  progression  of  early  HIV 
infection. 

In  the  absence  of  a vaccine,  the  most  effective  HIV 
prevention  strategy  available  to  women  is  avoiding  sex 
with  a partner  with  HIV  infection.  Latex  condoms  are 
also  highly  effective  for  preventing  HIV  infection  when 
used  consistently  and  correctly,  and  women  at  risk  for 
HIV  should  be  encouraged  to  carry  condoms  themselves 
and  to  talk  with  their  partners  about  using  condoms. 
Other  barrier  methods,  including  antimicrobial  agents 
used  with  a diaphragm  or  applied  alone,  appear  promis- 
ing; their  effectiveness  in  preventing  HIV  transmission  is 
still  unknown,  however.  When  a male  condom  cannot  be 
used,  couples  should  consider  using  a female  condom. 
While  results  of  clinical  trials  have  not  been  published, 
the  female  condom  has  been  shown  to  be  an  effective  bar- 
rier to  HIV  and  other  sexually  transmitted  organisms.  As 
is  true  for  men,  sexually  active  women  with  risk  factors 
for  HIV  infection  or  who  live  in  areas  with  high  HIV 


WJM,  August  1994 — Vol  161,  No.  2 


Epitomes — Obstetrics  and  Gynecology  163 


prevalence  should  be  offered  or  advised  to  seek  HIV 
counseling  and  testing. 

H.  TRENT  MacKAY,  MD,  MPH 
MARY  L.  KAMB,  MD,  MPH 
Atlanta,  Georgia 
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The  New  Progestins 

In  an  effort  to  decrease  androgenic  side  effects,  com- 
bination oral  contraceptive  pills  have  undergone  a further 
refinement.  New  oral  contraceptive  formulations  are 
available  containing  one  of  these  1 9-nortestosterone  pro- 
gestins: desogestrel,  norgestimate,  or  gestodene.  While 
other  progestin  preparations  are  still  available,  these  new 
ones  have  less  binding  affinity  to  the  androgen  receptor 
and  decrease  androgen-mediated  metabolic  changes, 
weight  gain,  acne,  and  hirsutism.  When  compared  to 
other  low-dose— not  more  than  35  pg  ethinyl  estradiol- 
combination  oral  contraceptive  pills,  these  new  formula- 
tions were  comparable  in  efficacy,  the  incidence  of 
breakthrough  bleeding,  and  the  absence  of  withdrawal 
menses.  They  had  less  effect  on  carbohydrate  and 
lipoprotein  metabolism  than  currently  used  oral  contra- 
ceptives. No  difference  was  seen  in  the  incidence  of 
thromboembolic  events  or  an  increase  in  blood  pressure 
with  the  new  progestins. 

Before  their  introduction  in  the  United  States,  these 
progestins  were  extensively  tested  in  Europe.  Studies  re- 
ported increased  levels  of  sex  hormone-binding  globulin 
with  an  associated  decrease  in  free  testosterone  levels  af- 
ter new  progestin  use.  While  all  combination  oral  contra- 
ceptives have  the  ability  to  decrease  androgen-mediated 
side  effects,  the  new  progestins  offer  clinically  proved 
improvement  of  acne  and  hirsutism.  With  respect  to  car- 
bohydrate metabolism,  women  using  desogestrel-  and 
gestodene-containing  oral  contraceptives  had  small  in- 
creases in  the  area  under  the  glucose  curve,  determined 
during  an  oral  glucose  tolerance  test.  In  comparison, 
norgestimate  formulations  caused  no  changes  in  carbohy- 
drate metabolism.  When  compared  for  their  effect  on 
lipid  metabolism,  new  progestins  increased  high-density 
lipoprotein  (HDL)  levels  and  decreased  low-density 
lipoprotein  (LDL)  levels  to  a greater  extent  than  most 
currently  used  oral  contraceptives.  Subtle  differences, 
however,  exist  among  the  new  progestins.  Desogestrel 
preparations  produced  the  largest  average  increase 
(12.9%)  in  HDL  levels,  while  desogestrel  and  gestodene 
formulations  were  associated  with  the  largest  average  de- 
crease (2.1%  to  2.5%)  in  LDL  levels.  All  three  new  pro- 
gestins increased  triglyceride  levels  (range,  14.8%  to 
38.3%),  with  norgestimate  and  gestodene  demonstrating 
the  minimal  and  maximal  average  increases,  respectively. 


Desogestrel-containing  oral  contraceptive  pills  are 
available  currently  as  a monophasic  preparation  (Desogen. 
Ortho-Cept)  for  clinical  use.  Norgestimate-containing 
oral  contraceptive  pills  are  also  available  as  a monophasic 
(Ortho-Cyclen)  and  triphasic  (Ortho  Tri-Cyclen)  pro- 
gestin preparation.  Where  competing  pharmaceutical 
companies  are  producing  similar  products,  there  may  be 
a distinct  difference  in  the  selling  price  of  the  medication. 
Additional  formulations  (a  gestodene-containing  and  a 
desogestrel  triphasic  preparation)  are  currently  being  re- 
viewed by  the  US  Food  and  Drug  Administration.  The 
oral  contraceptives  are  packaged  in  both  standard  21-  and 
28-day  regimens.  New  progestins  have  a comparable  or 
longer  half-life  than  current  progestins,  which  minimizes 
the  effect  of  a missed  or  late  pill  ingestion.  These  medica- 
tions represent  a good  initial  choice  for  the  first-time  oral 
contraception  user. 

STEVEN  T.  NAKAJIMA.  MD 

Davis,  California 
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Laparoscopically-Assisted 

Hysterectomy 

The  use  of  the  laparoscope  during  hysterectomy  has 
generated  much  interest  and  controversy.  Terms  such  as 
“laparoscopically-directed  hysterectomy,”  “laparoscopi- 
cally-assisted  vaginal  hysterectomy,”  and  “laparoscopic 
hysterectomy”  are  often  used  interchangeably  and  repre- 
sent a spectrum  of  laparoscopic  procedures.  Diagnostic 
laparoscopy  before  standard  vaginal  hysterectomy  may 
help  surgeons  detect  unsuspected  pelvic  pathology.  Oper- 
ative laparoscopy  is  used  to  treat  conditions  that  would 
have  prevented  a safe  vaginal  approach  (“directed”)  or  to 
“assist”  the  hysterectomy  by  doing  some  of  the  dissec- 
tions, ligations,  and  incisions  laparoscopically  that  would 
have  otherwise  been  done  vaginally.  Total  laparoscopic 
hysterectomy  involves  the  complete  laparoscopic  ligation 
of  uterine  blood  supply  and  supporting  ligaments.  The 
surgical  steps  are  the  same  as  for  abdominal  hysterec- 
tomy, but  the  uterus  is  usually  delivered  vaginally. 

The  laparoscopic  approach  has  potential  advantages 
over  standard  vaginal  hysterectomy.  It  allows  safer  and 
better  adnexal  surgical  procedures  when  benign  ovarian 
pathology  is  present,  provides  better  uterine  descensus 
and  thus  facilitates  vaginal  surgical  procedures,  offers 
better  pelvic  overview  both  before  and  after  a surgical 
procedure,  and  allows  lysis  of  adhesions  and  treatment  of 
endometriosis.  It  can  also  be  used  to  treat  other  pelvic 
conditions.  The  main  advantage  of  this  procedure  is  its 
potential  ability  to  convert  many  abdominal  cases  into 
vaginal  ones.  There  has  been  concern  about  the  potential 
risks  of  complications  and  increased  anesthesia  and  oper- 
ating time.  In  expert  hands,  however,  this  procedure  rarely 
exceeds  two  hours,  and  current  series  have  not  reported 
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higher  rates  for  these  operative  complications.  There  have 
been  reports  of  ureteric  injuries,  postoperative  bleeding, 
and  hematomas  with  the  use  of  endoscopic  staple  devices. 

The  nature  of  this  new  technique  has  ethical,  med- 
icolegal. and  economic  ramifications.  Whether  the  lapa- 
roscopic procedure  is  going  to  replace  a good  number  of 
abdominal  surgical  procedures  is  uncertain  at  this  time. 
Early  reports  have  shown  that  in  expert  hands  the  imme- 
diate morbidity,  mortality,  and  postoperative  course  of 
these  procedures  are  comparable  to  their  vaginal  counter- 
parts and  better  than  their  abdominal  ones.  Numbers  are 
still  limited,  and  there  are  no  long-term  follow-up  studies. 
An  important  concern  is  whether  these  numbers  represent 
a bias  because  published  reports  have  mostly  come  from 
expert  laparoscopists.  Retrospective  analysis  of  50  laparo- 
scopically-assisted  vaginal  hysterectomy  procedures  done 
in  a residency  setting  indicate  that  perioperative  compli- 
cations occur  in  12%  of  patients,  compared  to  26%  for 
abdominal  hysterectomy  and  6%  for  vaginal  hysterec- 
tomy. The  most  common  complications  were  febrile  mor- 
bidity, abdominal  wall  ecchymosis,  and  intraoperative 
bleeding  requiring  transfusion,  occurring  in  4%,  4%,  and 
6%  of  patients,  respectively.  All  these  complications  were 
managed  conservatively.  With  laparoscopically-assisted 
vaginal  hysterectomy  procedures,  hospital  costs  (about 
$10,000)  are  comparable  to  those  with  abdominal  hys- 
terectomy (about  $12,000)  but  notably  higher  than  for 
vaginal  hysterectomy  (about  $8,000). 

Laparoscopically-assisted  hysterectomies  are  techni- 
cally difficult  and  developing  the  necessary  skills  is  typi- 
cally associated  with  a slow  learning  phase.  We  recommend 
that  procedures  be  done  with  the  assistance  of  an  experi- 
enced surgeon  until  one  feels  comfortable  without  super- 
vision. Appropriate  proctoring  is  important. 

WALID  A.  SALEH.  MD 
CAMRAN  NEZHAT.  MD 
Stanford,  California 
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Assisted  Reproductive  Technology 

Success  rates  for  assisted  reproductive  technology 
continue  to  improve  and  availability  has  become  wide- 
spread. More  than  33,000  cycles  of  treatment  are  initiated 
annually,  with  delivery  rates  ranging  from  15%  to  27% 
per  retrieval.  Improvements  in  embryo  freezing  have  fur- 
ther increased  overall  success.  More  than  4,800  frozen 
embryo  transfers  resulted  in  an  additional  1 1%  delivery 
rate  per  transfer. 

The  growth  of  assisted  reproductive  technology  has 
accelerated  research  efforts  in  all  aspects  of  reproduction. 
This  relates  particularly  to  bettering  the  understanding  of 
spermatogenesis,  oocyte  maturation,  fertilization,  preem- 


bryo growth  and  development,  and  implantation.  Exciting 
and  innovative  developments  have  occurred  with  respect 
to  micromanipulation  for  the  treatment  of  male  infertility; 
the  application  of  oocyte  donation  to  women  of  advanced 
reproductive  age;  and  the  reexamination  of  the  unstimu- 
lated  cycle  and  its  value  to  in  vitro  fertilization. 

In  men,  40%  of  infertility  results  from  abnormalities 
in  gamete  production.  In  vitro  fertilization  success  rates 
have  been  low  in  these  couples  compared  to  patients  with 
tubal  disease.  An  inability  to  fertilize  oocytes  represents 
the  greatest  problem  these  men  encounter.  Pregnancies 
and  births  following  micromanipulation  have  been 
reported  in  men  previously  unable  to  fertilize,  using  pro- 
cedures such  as  partial  zonal  dissection,  subzonal  in- 
semination, and  most  recently  intracytoplasmic  sperm 
injection.  In  experienced  hands,  pregnancy  rates  as  high 
as  30%  per  embryo  transfer  and.  more  impressively,  22% 
of  retrieval  cycles  have  been  reported  following  the  appli- 
cation of  intracytoplasmic  sperm  injection. 

Oocyte  donation  to  women  of  advanced  reproductive 
age  (older  than  40  years)  has  opened  up  therapy  to  a new 
subset  of  patients.  Success  measured  by  implantation  rates, 
clinical  pregnancy  rates,  and,  most  important,  delivery  rates 
in  recipients  between  the  ages  of  40  and  60  years  have  been 
no  different  from  that  of  their  younger  counterparts. 
Presently  more  than  1 ,000  oocyte  donation  cycles  are  done 
annually.  The  method  involves  synchronizing  young,  fer- 
tile oocyte  donors  undergoing  controlled  ovarian  hyper- 
stimulation and  transvaginal  ultrasound-directed  follicle 
aspiration  and  hormonally  prepared  functionally  agonadal 
recipients.  Delivery  rates  are  typically  reported  between 
25%  and  40%  per  embryo  transfer.  Guidelines  published 
by  the  American  Fertility  Society  should  aid  the  practi- 
tioner in  selecting  appropriate  candidates  for  treatment. 

Combining  assisted  reproductive  technology  and  a pa- 
tient’s own  natural  cycle  has  reemerged.  Pregnancy  rates 
per  retrieval  are  highest  when  using  controlled  ovarian 
hyperstimulation.  There  are  disadvantages  related  to  the 
high  cost  of  medications,  the  need  for  expensive  surveil- 
lance methods,  and  the  multiple  birth  rate  that  follows  the 
transfer  of  supernumerary  embryos,  however.  Unstimulated 
cycles  take  less  time,  are  less  traumatic,  are  less  expen- 
sive, and  result  in  singleton  pregnancies.  Pregnancy  rates 
per  retrieval  are  lower  using  unstimulated  in  vitro  fertil- 
ization (28%  versus  14%);  the  embryo  implantation  rates 
are  actually  higher  (13%  versus  9%),  however.  Accord- 
ingly, life-table  analysis  indicates  that  two  to  three  cycles 
of  unstimulated  in  vitro  fertilization  yield  the  same  likeli- 
hood of  pregnancy  as  a single  cycle  of  controlled  ovarian 
hyperstimulation.  Given  the  reduced  cost  of  the  unstimu- 
lated approach,  repetitive  attempts  on  an  individual  basis 
become  reasonably  cost-effective. 

As  illustrated  by  the  above  examples,  assisted  repro- 
ductive technology  now  includes  multiple  measures  to 
treat  patients  once  considered  hopelessly  infertile.  Suc- 
cessful resolution  of  a patient’s  infertility  warrants  care- 
ful attention  to  the  treatment  plan  and  the  appropriate 
selection  of  various  approaches.  MARK  v.  sauer,  md 

Los  Angeles,  California 
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Alerts,  Notices,  and  Case  Reports 


Rapidly  Fatal 
Hyperammonemic 
Coma  in  Adults 

Urea  Cycle  Enzyme  Deficiency 

BRUCE  E.  WILSON,  MD 
WILLIAM  N.  HOBBS,  MD 
JEFFREY).  NEWMARK 
SIMON  J.  FARROW,  MD 
Las  Vegas,  Nevada 

Deficiencies  of  four  urea  cycle  enzymes— ornithine 
transcarbamylase  (OTC).  carbamoyl-phosphate  synthe- 
tase, argininosuccinate  synthetase,  and  argininosucci- 
nase— are  most  commonly  diagnosed  in  the  neonatal  or 
early  childhood  years  with  the  onset  of  hyperammone- 
mia, lethargy,  and  vomiting.1  Cases  of  late-onset  urea  cy- 
cle deficiencies,  defined  as  those  that  have  clinical  onset 
after  age  28  days,2  have  been  reported  less  commonly.  Or- 
nithine-transcarbamylase  deficiency,  the  most  frequently 
occurring  urea  cycle  enzyme  deficiency,  is  an  X-linked 
inborn  defect.  This  deficiency,  usually  diagnosed  in  male 
neonates,  often  results  in  death  before  I year  of  age.  In  fe- 
males, a random  inactivation  of  X chromosomes  in  hepa- 
tocytes  leads  to  a wide  spectrum  of  hepatic  OTC  activity. 
Thus,  females  with  partial  OTC  deficiency  may  display  a 
wide  variety  of  clinical  symptoms.  Affected  persons  may 
be  virtually  asymptomatic,  or  fatal  hyperammonemic 
coma  may  develop.1'2'’  The  other  urea  cycle  enzyme  defi- 
ciencies are  inherited  in  an  autosomal  recessive  manner 
and  can  be  identified  only  by  enzyme  assays.  These  defi- 
ciencies also  have  late-onset  phenotypes.  In  general,  the 
late-onset  group  of  urea  cycle  enzyme  deficiencies  is 
characterized  by  variability  of  clinical  expression  and 
episodically  occurring  hyperammonemia  and  symptoms. 
This  clinical  variability  makes  early  diagnosis  difficult, 
which  can  lead  to  fatal  outcomes.  We  report  a case  of  pre- 
viously undiagnosed  OTC  deficiency  in  a man  who  died 
in  a hyperammonemic  coma. 

Report  of  a Case 

The  patient,  a 38-year-old  man,  presented  to  the  Uni- 
versity of  Nevada  Medical  Center  (Las  Vegas)  emergency 
department  with  symptoms  of  blurred  vision  and  inter- 
mittent blindness.  According  to  his  wife,  he  had  been  in 
good  health  until  two  weeks  before  admission  when  nau- 
sea with  intermittent  vomiting  and  low-grade  fevers  de- 
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veloped.  His  physician  had  treated  him  with  antibiotics, 
omeprazole,  and  dicyclomine  hydrochloride,  but  his  symp- 
toms persisted.  The  morning  of  admission,  the  patient 
was  confused  and  had  visual  disturbances. 

The  patient  had  no  major  past  medical  problems.  He 
had  been  taking  fluoxetine  hydrochloride  for  mild  clinical 
depression.  He  smoked  a pack  of  cigarettes  daily  but  con- 
sumed no  ethanol  and  did  not  use  any  recreational  drugs. 
His  medications  the  day  of  admission  included  fluoxe- 
tine, clarithromycin,  and  omeprazole.  He  worked  as  a 
waiter  and  was  a vegetarian. 

On  examination,  the  patient  was  agitated  and  had  a 
temperature  of  37.2°C  (99°F),  a regular  pulse  rate  of  78 
beats  per  minute,  a blood  pressure  of  125/77  mm  of  mer- 
cury. and  was  in  no  apparent  distress.  His  skin  was  warm 
and  dry  without  lesions.  His  head  and  neck  were  normal, 
and  there  were  no  meningeal  signs.  His  heart  and  lungs 
were  normal.  He  was  confused  and  could  not  follow  sim- 
ple commands;  however,  he  responded  to  verbal,  tactile, 
and  painful  stimuli.  Deep  tendon  reflexes  were  symmetric. 

Laboratory  values  included  a leukocyte  count  of  1 1.4 
X HT  cells  per  liter  (1 1,400  per  mm3),  hematocrit  0.55 
(55%),  normal  electrolytes,  serum  creatinine  level  80 
panol  per  liter  (normal,  44  to  106  [0.9  mg  per  dl ]),  blood 
urea  nitrogen  8.2  mmol  per  liter  (normal,  2. 1 to  7. 1 [23  mg 
per  dl]),  and  serum  glucose  6.9  mmol  per  liter  (normal,  3.9 
to  6.1  [124  mg  per  dl]).  Serum  calcium,  phosphorus,  mag- 
nesium, and  albumin  values  were  within  normal  ranges. 
The  serum  aspartate  aminotransferase  level  was  39  U per 
liter  (normal,  5 to  35),  the  serum  alanine  aminotransferase 
was  64  U per  liter  (normal,  7 to  56),  total  bilirubin  22 
p.mol  per  liter  (normal,  0 to  20  [1.3  mg  per  dl]).  and  pro- 
thrombin time  13  seconds  (normal,  11  to  13).  Arterial 
blood  gas  measurements  with  the  patient  breathing  room 
air  revealed  a pH  of  7.44,  Pco,  37  mm  of  mercury,  and  Po, 
89  mm  of  mercury.  A computed  tomographic  (CT)  scan  of 
the  head  was  normal,  and  the  cerebrospinal  fluid  revealed 
no  cells  and  had  a protein  content  of  0.1  gram  per  liter 
(normal,  0.12  to  0.6  [10  mg  per  dl])  and  a glucose  concen- 
tration of  4.8  mmol  per  liter  (86  mg  per  dl).  Cerebrospinal 
fluid  VDFLL  test  was  negative. 

After  admission  to  a medical  ward,  the  patient  became 
progressively  stuporous  and  then  comatose  over  the  next 
several  hours.  He  was  then  intubated  for  airway  pro- 
tection. After  he  became  comatose,  tonic-clonic  seizure 
activity  developed.  An  electroencephalogram  (EEG)  con- 
firmed status  epilepticus.  He  was  treated  with  phenytoin 
and  phenobarbital,  but  still  had  continuous  seizure  activ- 
ity. Because  of  minor  abnormalities  in  hepatic  function,  a 
plasma  ammonia  level  was  measured  and  was  320  p.mol 
per  liter  (normal,  18  to  54  [545  fxg  per  dl])  on  the  second 
hospital  day.  A second  EEG  suggested  a diffuse  en- 
cephalopathic  process  and  generalized  seizure  activity. 
The  head  CT  scan  was  repeated  and  showed  diffuse  cere- 
bral edema  and  early  uncal  herniation.  On  the  third  hos- 
pital day,  he  was  pronounced  “brain  dead.”  His  plasma 
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ABBREVIATIONS  USED  IN  TEXT 

CT  = computed  tomographic 
EEG  = electroencephalogram 
OTC  = ornithine  transcarbamylase 


ammonia  level  was  1,021  ptmol  per  liter  (1,739  |xg  per 

dl). 

Liver  tissue  was  obtained  within  an  hour  of  death  and 
immediately  frozen  at  — 70°C.  Postmortem  liver  examina- 
tion revealed  an  ornithine-transcarbamylase  activity  of 
1 84  pimol  per  hour  per  gram  of  tissue  in  the  liver  (normal, 
1,500  to  9,000).  There  was  normal  carbamoyl-phosphate 
synthetase  activity.* 

A family  history  revealed  no  similar  symptoms  in  the 
patient’s  male  relatives.  He  had  no  offspring. 

Discussion 

The  enzyme  OTC  is  the  product  of  an  X-linked  gene. 
Thus,  male  neonates  with  an  abnormality  at  this  locus  are 
most  severely  affected.  In  contrast,  female  heterozygotes 
either  may  have  no  symptoms  or,  conversely,  fatal  spo- 
radic hyperammonemic  episodes  may  develop,  especially 
in  times  of  physiologic  stress  such  as  childbirth.3'5  This 
variability  is  due  to  random  inactivation  of  X chromo- 
somes in  hepatocytes,  leading  to  a spectrum  of  OTC  ac- 
tivity. To  date,  there  have  been  several  reports  of  patients 
with  late-onset  OTC  deficiency,  most  of  whom  are  female 
patients.  Cases  of  symptomatic  OTC  deficiency  have 
been  reported  in  men  as  old  as  58  years.6'8  Symptoms  at 
presentation  in  these  male  patients  with  late  onset  of 
symptoms  vary,  but  vomiting  and  lethargy  are  most  com- 
mon. Those  patients  whose  symptoms  occur  late  are  more 
likely  to  die  at  presentation,  often  of  delays  in  diagnosis.2 
Ultimately,  death  can  result  from  increased  intracranial 
pressure,  the  major  physiologic  response  to  hyperam- 
monemia. This  cerebral  edema  may  be  a direct  conse- 
quence of  astrocytes  swelling  because  other  brain  cells 
are  not  affected.  Because  of  astrocytes’  close  relationship 
with  cerebral  blood  vessels,  it  is  possible  that  astrocyte 
dysfunction  leads  to  the  abnormalities  in  cerebral  blood 
flow  seen  in  animal  models  of  hyperammonemia.1 

In  general,  the  early  symptoms  of  urea  cycle  enzyme 
deficiencies  are  intermittent  and  nonspecific,  whereas  the 
acute  signs  of  hyperammonemia  are  vomiting,  lethargy, 


♦Biochemical  Genetics  Laboratory  of  the  Baylor  College  of  Medicine, 
Houston,  Texas,  performed  the  enzyme  activity  measurements  on  the  liver  tissue. 


TABLE  1 .—Clues  to  the  Diagnosis  of  Urea  Cycle 
Enzyme  Deficiencies  in  Adults 

Episodic  lethargy  or  confusion 

Family  history 

Episodic  nausea  and  vomiting 

Low  blood  urea  nitrogen  level 

Bizarre  behavior 

Hyperammonemia  (with  normal  or 

Seizures 

mildly  impaired  hepatic  function) 

Intermittent  blindness 

Cerebral  edema 

Protein  avoidance 

Metabolic  alkalosis 

Unusual  headaches 

TABLE  2.— Factors  That  May  Precipitate  Severe  Hvperammonemia 
in  a Patient  With  Deficiency  in  a Urea  Cycle  Enzyme 

Postpartum  state  Perioperative  state 

Protein  ingestion  Anticonvulsant  medications 

Infectious  disease 


and  coma  (Table  1).  Our  patient  displayed  many  clinical 
clues  that  retrospectively  suggested  the  presence  of  an  in- 
born error  of  ureagenesis.  He  was  a vegetarian,  which  is 
a self-selected  avoidance  of  protein.  In  the  acute  stage,  he 
had  the  most  common  presenting  symptoms  of  OTC  de- 
ficiency, vomiting  and  lethargy.  He  also  had  intermittent 
blindness,  which  has  been  documented  with  late-onset 
OTC  deficiency  and  may  be  due  to  early  cerebral  edema 
and  partial  uncal  herniation.'110  Other  symptoms  can  re- 
semble those  found  in  focal  neurologic  defects  seen  with 
ischemic  cerebrovascular  disease,11  intermittent  episodes 
of  confusion,  migraine  headaches,  seizures,  bizarre  be- 
havior, or  psychomotor  delay.12  The  treatment  of  seizures 
in  these  patients  may  exacerbate  hyperammonemia.13  A 
very  low  blood  urea  nitrogen  level  on  initial  laboratory 
studies  may  also  indicate  a defect  in  ureagenesis.1  In  most 
cases,  hyperammonemia  presents  without  evidence  of 
substantial  hepatic  dysfunction.1,3’8 

Previously  undiagnosed  defects  in  ureagenesis  may 
present  at  times  of  physiologic  stress.  Hyperammonemic 
coma  of  adults  has  been  reported  in  postpartum  women,314 
during  infectious  illnesses,  and  perioperatively.1  During 
such  periods  of  physiologic  stress,  increased  catabolism 
produces  extreme  elevations  in  plasma  ammonia  levels 
due  to  ineffective  hepatic  metabolism  (Table  2). 

The  diagnosis  of  a urea  cycle  enzyme  defect  in  an  adult 
can  be  definitively  made  only  by  measuring  enzyme  lev- 
els in  hepatic  tissue.  Unexplained  neurologic  symptoms 
should  be  evaluated  with  a plasma  ammonia  level.  If  hy- 
perammonemia is  present  in  a patient  with  metabolic  alka- 
losis without  significant  hepatic  disease,  OTC  deficiency 
or  another  urea  cycle  enzyme  defect  should  be  strongly 
suspected  (Table  3).  Plasma  citrulline  levels  are  low  in  pa- 
tients with  OTC  deficiency.  Measuring  urinary  amino  acid 
and  orotate  levels  will  help  to  distinguish  the  type  of  urea 
cycle  enzyme  deficiency;  OTC  deficiency,  the  most  com- 


TABLE  3—  Laboratory  Studies  in  a Patient  With 
Ornithine-  Transcarbamylase  Deficiency 

Test 

Result 

Plasma  acid/base 

Metabolic  alkalosis 

Plasma  ammonia 

Mildly  to  severely  elevated 

Blood  urea  nitrogen 

Very  low  to  normal 

Hepatic  function  tests . . . 

Normal  or  mild  abnormalities 

Plasma  amino  acids 

Normal* 

Plasma  citrulline 

Low 

Urinary  amino  acids 

Normalf 

Urinary  orotate 

Elevated 

‘Plasma  lysine  level  is  elevated 

in  Reye's  syndrome. 

fUrinary  lysine  content  is  increased  in  lysinuric  protein  intolerance. 
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mon  deficiency,  often  presents  with  high  urinary  orotate 
levels.  Physicians  must  also  consider  Reye’s  syndrome, 
lysinuric  protein  intolerance,  and  organic  acidemias  in  the 
differential  diagnosis.'  Plasma  lysine  levels  will  generally 
be  elevated  with  high  levels  of  hepatic  aminotransferases 
in  Reye’s  syndrome.  Offspring  and  family  members  of  pa- 
tients with  a known  defect  of  ureagenesis  should  be  tested 
for  a similar  deficiency  historically,  by  measuring  plasma 
ammonia,  plasma  and  urinary  amino  acid  levels,  or  by  ge- 
netic analysis  in  a fetus.115'17 

Specific  treatment  protocols  have  been  established  for 
neonates  with  urea  cycle  enzyme  defects  and  intercurrent 
hyperammonemia.11819  The  cornerstone  of  this  therapy  is 
the  infusion  of  benzoate  and  phenylacetate  to  activate  la- 
tent biochemical  pathways  for  waste  nitrogen  disposal  as 
hippurate  and  phenylacetylglutamine.  Hemodialysis  can 
be  used  for  hyperammonemia  not  responsive  to  drug  ther- 
apy. Restricting  nitrogen  in  the  diet  is  essential.  Even  with 
the  early  recognition  of  a neonatal  defect  of  ureagenesis, 
impairment  in  physical  and  intellectual  development  and 
death  often  occur.12-2"  Treatment  in  an  adult  patient  with  an 
unknown  defect  in  ureagenesis  requires  the  physician  to 
be  aware  of  this  possibility  in  the  differential  diagnosis  of 
any  acute  focal  or  generalized  neurologic  impairment.  Es- 
pecially important  is  a prompt  recognition  of  hyperam- 
monemia in  a comatose  patient  without  other  signs  of 
hepatic  dysfunction.  In  these  patients,  an  infusion  of  ben- 
zoate and  phenylacetate  is  administered  to  promote  waste 
nitrogen  production,  and  hemodialysis  is  indicated  when 
hyperammonemia  continues.1 
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Syphilitic  Uveitis 

WESLEY  W.  EMMONS  III,  LCDR,  MC,  USNR 
L.  W.  PRESTON  CHURCH,  LCDR,  MC,  USNR 
Bethesda,  Maryland 

Syphilis  remains  an  uncommon  but  important  cause  of 
uveitis.  Syphilitic  uveitis  is  easily  mistaken  for  idiopathic 
uveitis,  particularly  in  the  absence  of  the  characteristic 
rash  of  secondary  syphilis.  A clue  to  the  diagnosis  may  be 
the  failure  of  uveitis  to  respond  to  corticosteroid  treat- 
ment.1 Uveitis  may  accompany  acute  syphilitic  meningi- 
tis, but  more  often  it  is  a manifestation  of  secondary  or 
latent  syphilis.  Although  penicillin  G benzathine  is  the 
usual  therapy  for  secondary  or  latent  syphilis,  penetration 
into  the  vitreous  is  poor.2  Thus,  the  same  concerns  regard- 
ing the  efficacy  of  penicillin  G benzathine  in  neuro- 
syphilis should  apply  when  treating  syphilitic  uveitis. 

We  report  the  case  of  a patient  with  secondary  syphilis 
and  moderately  severe  anterior  uveitis.  Treatment  was 
based  on  the  anatomy  of  the  eye.  We  also  discuss  the 
pharmacokinetics  of  penicillin. 

Report  of  a Case 

The  patient,  a 30-year-old  man,  had  a transient  flulike 
illness  characterized  by  chills,  anorexia,  and  an  intermit- 
tently pruritic  rash  in  March  1992.  One  to  two  months 
later,  photophobia,  blurred  vision,  ocular  pain,  and  ery- 
thema developed  in  the  left  eye.  His  symptoms  lessened 
slightly  over  the  next  six  weeks  with  a regimen  of  topical 
cycloplegics  and  corticosteroids,  but  they  failed  to  resolve 
completely.  Additional  corticosteroids  were  administered 
by  injection  into  the  episcleral  (Tenon’s)  space  with  no 
response.  A rapid  plasma  reagin  (RPR)  test  done  two 
months  after  his  initial  presentation  to  the  ophthalmolo- 
gist was  positive  at  1 :256,  with  confirmatory  antitrepone- 
mal  immunoglobulin  (Ig)  M and  IgG  antibodies  detected 
by  enzyme-linked  immunosorbent  assay  (ELISA,  Diag- 
nostic Chemicals  Limited,  Oxford,  Connecticut).  He  said 
he  was  not  homosexual  and  did  not  abuse  drugs,  and  he 
reported  that  his  last  sexual  contact  was  12  to  15  months 
before  the  examination. 


(Emmons  WW  III,  Church  LWP:  Syphilitic  uveitis.  West  J Med  1994; 
161:168-171) 
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CSF  = cerebrospinal  fluid 

ELISA  = enzyme-linked  immunosorbent  assay 

HIV  = human  immunodeficiency  virus 

Ig  = immunoglobulin 

RPR  = rapid  plasma  reagin 


Physical  examination  at  the  time  of  the  positive  RPR 
revealed  a hyperpigmented  macular  rash  on  his  palms, 
soles,  face,  back,  chest,  arms,  and  legs.  No  mucous 
patches,  penile  ulcers  or  chancres,  or  condylomata  lata 
were  visible.  Adenopathy  was  prominent  in  the  neck, 
groin,  and  epitrochlear  areas.  He  had  patchy  alopecia  of 
the  vertex  of  the  scalp.  On  ocular  examination  he  had 
20/20  vision  in  both  eyes,  no  afferent  pupillary  defect, 
prominent  keratic  precipitates  of  the  left  eye,  and  cells 
and  flare  in  the  anterior  chambers,  with  2+  reaction  in  the 
left  eye  and  a trace  in  the  right  eye. 

His  chest  x-ray  film  was  normal.  Tests  for  hepatitis  B 
and  C were  negative,  as  was  an  ELISA  test  for  antibodies 
to  the  human  immunodeficiency  virus  (HIV).  The  leuko- 
cyte count  was  6.2  X 109  per  liter  (6,200  per  mm')  with 
0.23  (23%)  lymphocytes  and  0.09  (9%)  monocytes.  The 
erythrocyte  sedimentation  rate  was  49  mm  per  hour.  He 
had  an  aspartate  aminotransferase  level  of  38  U per  liter 
with  an  alkaline  phosphatase  level  of  152  U per  liter  (nor- 
mal, <35  and  <126,  respectively).  A lumbar  puncture  re- 
vealed a leukocyte  count  of  18  X 106  per  liter  (18  per 
mm1)  with  0.85  (85%)  lymphocytes,  a protein  content  of 
0.54  grams  per  liter  (54  mg  per  dl),  and  a glucose  concen- 
tration of  3.2  mmol  per  liter  (58  mg  per  dl)  (63%  of  the 
serum  value).  The  cerebrospinal  fluid  (CSF)  VDRL  was 
positive  at  1 :2. 

He  was  treated  with  aqueous  crystalline  penicillin  G 
for  ten  days,  3 million  units  administered  intravenously 
every  four  hours,  followed  by  three  weekly  doses  of  2.4 
million  units  of  penicillin  G benzathine  given  intramuscu- 
larly. The  dosage  of  prednisone  eyedrops  was  gradually 
tapered  over  two  weeks.  He  did  not  have  the  Jarisch- 
Herxheimer  reaction  nor  did  his  vision  worsen  during 
therapy.  A slit-lamp  examination  showed  a completely 
normal  appearance  after  four  days  of  intravenous  peni- 
cillin therapy.  No  recurrence  of  uveitis  or  additional  man- 
ifestations of  secondary  syphilis  have  been  seen  after  1 2 
months  of  follow-up.  The  CSF  abnormalities  have  re- 
turned to  normal,  and  he  remains  HIV-negative. 

Discussion 

In  1931  Moore  reported  that  4.6%  of  patients  with 
early  secondary  syphilis  had  uveitis;  in  patients  with  re- 
current secondary  syphilis,  the  incidence  was  9.3%.3  In 
another  study,  it  was  estimated  that  1.1%  of  uveitis  cases 
seen  in  an  office  practice  from  1970  to  1980  were  caused 
by  syphilis.4  More  recently,  uveitis  was  reported  to  be  the 
most  common  ocular  manifestation  of  syphilis,  occurring 
in  25  of  1,020  new  patients  (2.45%)  seen  at  a university 
eye  clinic  over  a five-year  period.5  An  association  appears 
to  exist  between  ocular  syphilis  and  neurosyphilis,  which 


may  be  more  pronounced  in  patients  infected  with  HIV. 
Of  12  HIV-positive  patients  with  luetic  uveitis,  all  had  ab- 
normal findings  on  lumbar  punctures,  whereas  only  two 
of  five  HIV-seronegative  patients  with  luetic  uveitis  had 
abnormal  spinal  taps;  the  ocular  disease  was  more  severe 
in  the  HIV-positive  group.9 

Patients  with  persistent  uveitis,  particularly  in  the 
presence  of  corticosteroid  therapy,  should  be  screened  for 
sarcoidosis,  toxoplasmosis,  tuberculosis,  leptospirosis, 
connective  tissue  diseases,  Toxocara  canis,  and  syphilis.7" 
A rash  in  association  with  uveitis  suggests  syphilis,  sar- 
coidosis, Lyme  disease  borreliosis,  or  varicella  zoster.9 
The  uveitis  associated  with  syphilis  frequently  worsens 
with  corticosteroid  therapy,  and  this  may  provide  an  im- 
portant clue  to  the  diagnosis.'  A spontaneous  resolution  of 
syphilitic  uveitis  or  a favorable  response  to  corticosteroid 
therapy  may  occur,  however,  and  can  falsely  suggest  that 
the  ocular  disease  is  noninfectious. 10,11  Excluding  syphilis 
as  a cause  of  uveitis  requires  both  a nontreponemal  and  a 
treponemal  test,  as  the  RPR  or  VDRL  alone  can  be  non- 
reactive in  30%  to  75%  of  cases  of  syphilitic  uveitis.4,5  In 
these  cases  the  diagnosis  is  strongly  suggested  by  a com- 
patible clinical  picture  with  positive  treponemal  serologic 
tests  (fluorescent  treponemal  antibody  absorption  test, 
microhemagglutination-7>c/wnema  pallidum,  or  ELISA), 
or  a vitreous  aspirate  demonstrating  the  presence  of  spiro- 
chetes on  dark-field  or  fluorescent  microscopy,  or  both. 

The  most  current  published  recommendations  for  the 
treatment  of  early  syphilis— primary,  secondary,  or  early 
latent— are  to  give  2.4  million  units  of  penicillin  G benza- 
thine once  intramuscularly,  regardless  of  the  patient’s 
HIV  status.12  This  dose  maintains  a blood  concentration 
above  that  minimally  acceptable  for  treponemicide— 
0.031  IU  per  ml,  or  0.018  p,g  per  ml— for  two  to  three 
weeks.13  This  regimen  is  effective  but  not  uniformly  cura- 
tive, however.  A review  of  three  studies  done  in  the  pre- 
HIV  era  in  which  primary  and  secondary  syphilis  was 
treated  with  2.4  million  units  of  penicillin  G benzathine 
found  a cumulative  retreatment  rate  of  0%  to  7.5%;  re- 
treatment represented  treatment  failures  plus  all  instances 
of  reinfection.14  A more  recent  study  presents  data  to  show 
that  a single  dose  of  2.4  million  units  of  penicillin  G 
benzathine  is  inadequate  to  cure  early  syphilis  in  HIV- 
infected  patients  once  the  central  nervous  system  has 
been  invaded.15  Patients  who  did  not  have  HIV  infection 
appeared  to  be  cured. 

The  eyes  may  be  viewed  as  an  extension  of  the  central 
nervous  system.  The  central  nervous  system  is  involved  in 
as  much  as  30%  of  patients  with  syphilis,  and  spirochetes 
have  been  isolated  from  the  spinal  fluid  of  patients  with 
no  other  demonstrable  CSF  abnormalities.15  Penicillins, 
including  penicillin  G benzathine,  do  not  readily  achieve 
adequate  concentrations  in  the  anterior  chamber  of  the 
eye  or  the  central  nervous  system,  due  in  part  to  their  lipid 
insolubility  and  because  penicillins  are  weak  acids.2,16 

The  eyes  possess  two  major  barriers  to  drug  transport 
from  the  systemic  circulation  into  their  interior.2  The  reti- 
nal capillaries,  like  those  of  the  central  nervous  system 
and  the  prostate,  are  nonfenestrated,  limiting  the  passage 
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of  lipid-insoluble  drugs  into  the  vitreous  humor  from  the 
systemic  circulation.  The  retinal  pigment  epithelium, 
lying  between  the  retinal  capillaries  and  the  choroid,  pos- 
sesses “tight”  intercellular  junctions  that  limit  lipid-insol- 
uble agents  from  crossing  the  cell  membranes.  These  two 
barriers  remain  unaffected  by  inflammatory  states  such  as 
uveitis.  Thus,  when  a poorly  lipid-soluble  agent  is  admin- 
istered systemically,  subtherapeutic  drug  concentrations 
in  the  vitreous  are  likely  to  result.  The  penetration  of  var- 
ious penicillins  into  rabbit  vitreous  chambers  ranges  from 
less  than  1%  to  10%  of  the  peak  serum  concentrations.2 

[3-Lactam  drugs  are  eliminated  by  the  "posterior"  (or 
retinal)  route  through  active  transport  by  a retinal  pump, 
which  shares  many  features  with  the  renal  tubular  cell 
pump  and  the  choroid  plexus  of  the  brain.2  The  vitreal 
half-life  of  drugs  cleared  by  the  retinal  route  is  often  brief 
because  of  the  broad  surface  area  of  the  retina,  the  short 
distances  the  drug  must  travel  to  the  retina  from  the  vitre- 
ous, and  the  active  nature  of  the  pump.  Retinal  route 
transportation  shows  saturation  kinetics,  however,  and 
competitive  inhibition  by  probenecid  or  other  (3-lactams 
can  prolong  the  vitreal  half-life  of  penicillin  G.2 

Treponema  pallidum  may  persist  in  the  body  after 
treatment,  particularly  in  the  central  nervous  system  and 
ocular  humors,  where  treponemicidal  concentrations  of 
penicillin  are  not  readily  achieved.216  Of  note  is  that  some 
of  the  previous  work  on  the  presence  of  treponemes  in  the 
aqueous  humor  was  confused  by  artifact.17  Nevertheless, 
some  studies  have  used  careful  methods  to  minimize  arti- 
fact and  cross-reactivity  with  nonpathogenic  treponemes 
and  other  pathogenic  spirochetes.  1011i'20  In  this  way,  trep- 
onemes with  a structure  and  motility  characteristic  of  T 
pallidum  have  been  repeatedly  identified  in  the  aqueous 
humor  of  diseased  eyes.  Animal  infectivity  tests,  however, 
thought  by  some  to  be  the  gold  standard  for  demonstrat- 
ing viable  T pallidum  in  tissues,1521  were  done  in  only  a 
few  cases.19  This  sequestration  of  treponemes  likely  has 
therapeutic  implications. 

Although  patients  with  secondary  syphilis  frequently 
have  demonstrable  CSF  abnormalities,1215  routine  lumbar 
puncture  is  not  recommended  unless  clinical  neurologic 
involvement  (ophthalmic  or  otic  symptoms,  cranial  nerve 
palsies)  exists.12  More  than  40  years  of  experience  have 
shown  that  parenteral  penicillin  is  effective  for  the  local 
cure  of  early  syphilis  and  in  preventing  its  late  sequelae, 
but  the  optimal  dose,  duration,  and  preparation  are  un- 
known. Penicillin  G benzathine.  2.4  million  units  given 
intramuscularly  in  a single  dose,  is  the  current  standard 
recommendation.  Some  have  urged  the  use  of  higher 
doses  of  penicillin  in  treating  early  syphilis.22 

A patient  with  secondary  syphilis  and  moderately  se- 
vere uveitis  may  be  better  served  with  a regimen  that  pro- 
vides higher  concentrations  of  penicillin  in  the  vitreous 
than  does  penicillin  G benzathine,  analogous  to  a patient 
with  neurosyphilis.  Before  the  HIV  epidemic,  the  Centers 
for  Disease  Control's  recommended  treatment  of  syph- 
ilis-including neurosyphilis— of  more  than  a year’s  dura- 
tion was  three  consecutive  weekly  doses  of  penicillin  G 
benzathine.23  Experience  in  the  decades  before  this  rec- 


ommendation using  approximately  4.8  to  6.0  million 
units  of  repository  penicillin  for  the  treatment  of  neu- 
rosyphilis documented  a failure  rate  of  about  10%  within 
two  years.24  The  most  current  guidelines  for  treating  neu- 
rosyphilis suggest  intravenous  aqueous  crystalline  peni- 
cillin G as  the  recommended  regimen,  with  penicillin 
procaine  (plus  probenecid)  given  intramuscularly  as  an  al- 
ternative regimen.12  Based  on  pharmacokinetic  data,  we 
prefer  to  use  intravenous  aqueous  crystalline  penicillin  G 
for  the  treatment  of  patients  w'ith  syphilitic  eye  disease. 

It  has  been  reported  that  seven  separate  reviews  of  the 
ocular  manifestations  of  the  acquired  immunodeficiency 
syndrome  did  not  note  syphilis  among  the  235  patients 
described."  It  would  be  important  not  to  overlook  this 
possibly  treatable  cause  of  visual  impairment  in  HIV- 
positive patients.  The  incidence  of  syphilis  is  increasing 
in  the  United  States,25  and  as  such,  syphilitic  uveitis  will 
be  seen  more  often:  it  may  be  the  feature  that  brings  pa- 
tients to  medical  care,  as  in  our  patient.  The  diagnosis 
should  be  suspected  when  uveitis  worsens  or  fails  to  re- 
spond to  corticosteroid  treatment.  The  diagnosis  can  be 
confirmed  by  a positive  serologic  test,  a demonstration  of 
intraocular  treponemes.  or  both.  Because  of  anatomic  and 
pharmacokinetic  concerns,  penicillin  G benzathine  may 
be  inadequate  therapy.  It  is  recommended  that  syphilitic 
uveitis  be  treated  with  the  same  penicillin  regimens  rec- 
ommended for  neurosyphilis.12 
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Recurrent  Pneumonia  in 
Relapsing  Polychondritis 
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Relapsing  polychondritis  is  a systemic  disease  charac- 
terized by  recurrent  inflammatory  lesions  of  cartilaginous 
structures  throughout  the  body.  Inflammation  typically 
involves  the  external  ear,  nose,  eyes,  larynx,  trachea, 
ribs,  and  joints.1'3  Respiratory  tract  involvement  is  com- 
mon. Secondary  infections  of  both  upper  and  lower  parts 
of  the  respiratory  system  can  occur.  It  is  unusual  for  pneu- 
monia to  be  the  presenting  symptom,  but  in  the  case  we 
describe,  recurrent  unexplained  pneumonia  was  the  key  to 
the  diagnosis. 

Report  of  a Case 

The  patient,  a 38-year-old  man,  was  admitted  to  R.  E. 
Thomason  General  Hospital,  El  Paso,  Texas,  because  for 
three  days  he  had  had  cough,  pleuritic  chest  pain,  dyspnea 
on  exertion,  subjective  fever,  chills,  and  a discharge  from 
the  left  ear.  He  admitted  to  hoarseness  of  his  voice  for 
several  years  and  mild  knee  pain  without  swelling,  espe- 
cially after  walking  long  distances.  There  was  no  history 
of  redness,  pain,  or  swelling  of  his  ears  or  nasal  septum 
nor  any  dryness  of  his  eyes  or  mouth.  His  medical  history 
was  notable  for  insulin-dependent  diabetes  mellitus  and 
five  previous  admissions  in  the  past  two  years  for  com- 
munity-acquired pneumonia  (Table  1). 

On  admission  the  patient’s  blood  pressure  was  100/67 
mm  of  mercury,  pulse  rate  was  1 1 2 beats  per  minute,  tem- 
perature was  36.8°C  (98.2°F),  and  the  respiratory  rate 
was  20  per  minute.  His  left  ear  showed  a purulent  dis- 
charge. There  was  no  laryngotracheal  swelling  or  tender- 
ness present.  Bronchial  breath  sounds  were  audible  in  the 
right  mid-lung  field.  A 2/6  decrescendo  diastolic  murmur 
was  heard  in  the  aortic  area.  There  was  no  evidence  of 
joint  tenderness  or  swelling. 
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Laboratory  tests  showed  a leukocyte  count  of  1 1 .2  X 
109  cells  per  liter  ( 1 1,200  per  mm3)  with  0.75  (75%)  seg- 
mented forms  and  0. 19  (19%)  bands,  a hemoglobin  level 
of  149  grams  per  liter  (14.9  grams  per  dl),  and  a hemat- 
ocrit of  0.442  (44.2%).  The  serum  glucose  level  was  30.6 
mmol  per  liter  (552  mg  per  dl),  with  serum  ketones  pres- 
ent in  1:8  dilutions.  A urinalysis  was  normal.  A chest 
roentgenogram  showed  an  infiltrate  in  the  left  upper  and 
lower  lobes  and  right  middle  lobe.  Gram’s  stain  of  the 
sputum  showed  mixed  bacteria,  and  cultures  of  specimens 
from  tracheal  aspirate  and  broncheoalveolar  lavage  did 
not  grow  any  bacteria.  Gram’s  stain  of  a specimen  of  the 
ear  discharge  showed  gram-positive  cocci  in  pairs;  culture 
grew  Streptococcus  pneumoniae.  He  was  treated  with  a 
regimen  of  intravenous  fluids,  insulin,  and  cefuroxime. 

The  finding  that  the  patient  had  several  episodes  of 
pneumonia  prompted  a further  workup.  Bronchoscopy 
showed  laryngeal  and  perilaryngeal  edema,  inflamed  vo- 
cal cords,  thin  translucent  tracheobronchial  mucosa,  and 
pronounced  tracheobronchial  collapse  on  coughing.  A 
bronchial  biopsy  specimen  showed  chronic  inflammation. 
On  computed  tomographic  scan  of  the  thorax,  he  had  a 
minimal  infiltrate  in  the  right  middle  lobe,  without  any 
evidence  of  tracheal  stenosis  or  collapse.  Echocardiogram 
showed  a large  aortic  root  with  aortic  root  sclerosis  and 
mild  aortic  and  mitral  regurgitation.  On  ophthalmologic 
evaluation  there  was  an  old  uveitis.  An  erythrocyte  sedi- 
mentation rate  was  100  mm  per  hour.  A test  for  anti-SS- 
A (Ro)  antibody  was  positive.  Tests  for  antinuclear 
antibody,  anti-SS-B  (La)  antibody,  rheumatoid  factor,  the 
human  immunodeficiency  virus,  HLA-B27,  and  a VDRL 
test  were  negative.  The  results  of  complement  studies— 
CH50,  C3,  and  C4 — quantitative  immunoglobulins,  and 
serum  protein  electrophoresis  were  normal.  Sinus  series 
and  a roentgenogram  of  sacroiliac  joints  and  the  lum- 
bosacral area  were  normal.  Pulmonary  function  tests 
showed  a mild  restrictive  pattern. 

A diagnosis  of  relapsing  polychondritis  was  made  on 
the  basis  of  the  tracheobronchial  thinning  and  collapse 
during  bronchoscopy  and  by  the  presence  of  otitis  media, 
uveitis,  and  aortic  root  dilatation.  Steroid  therapy  was  of- 
fered and  discussed  with  the  patient,  but  he  declined. 

Discussion 

Relapsing  polychondritis  is  a rare  disease  of  unknown 
cause.  An  autoimmune  pathogenesis  has  been  supported 


TABLE  1 

.—Repeated  Hospital  Admissions  for  Pneumonia 

Location  ot  Infiltrate 

Organism  Identified 
in  Sputum  Specimen 

Date 

on  Roentgenogram 

4/8/91  .... 

Right  peribronchus 

Specimen  not  collected 

10/15/91  .. 

Both  lungs,  patchy 

Staphylococcus  aureus 

12/13/91  .. 

Left  lower  lobe 

Haemophilus  influenzae,  biotype  2 

2/10/92  . . . 

Left  lower  lobe 

H influenzae,  biotype  3 

12/4/92  ... 

Left  basilar  and  right 
cardiophrenic  angle 

5 aureus 

2/21/93  ... 

Left  upper  and  lower 
lobes  and  right 
middle  lobe 

None  in  sputum,  but  Streptococ- 
cus pneumoniae  in  middle  ear 
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TABLE  2.— Presenting  Symptoms  or  Signs  in  159  Patients 
With  Relapsing  Polychondritis* 

Signs  or  Symptoms 

Patients,  No. 

Percentage 

Auricular  chondritis 

35 

26 

Arthritis  

32 

23 

Ocular  inflammation 

19 

14 

Respiratory  tract  involvement  .... 

19 

14 

Nasal  chondritis  

18 

13 

Audiovestibular  damage  

8 

6 

Miscellaneous 

6 

4 

•Adapted  from  McAdam  et  al.6 

by  the  presence  of  antibodies  to  type  II  collagen  in  two 
thirds  of  patients.4  The  syndrome  was  first  described  in 
1923  by  Jaksch-Wartenhorst.5  The  diagnosis  of  relapsing 
polychondritis  can  be  made  on  clinical  grounds  when  at 
least  three  of  the  following  six  features  are  present6: 
bilateral  auricular  chondritis;  nonerosive,  seronegative, 
inflammatory  polyarthritis;  nasal  chondritis;  ocular  in- 
flammation; respiratory  tract  chondritis;  and  audio- 
vestibular  damage.  Common  clinical  features  of  relapsing 
polychondritis  are  shown  in  Table  2. 

Respiratory  tract  involvement  occurs  in  as  much  as 
50%  of  patients  as  a result  of  compromise  of  the  cartilage 
of  the  laryngotracheobronchial  tree  and  is  the  leading 
cause  of  death.6  Lower  airway  disease  may  be  asymptom- 
atic and  may  be  found  only  on  tomography  and  pul- 
monary function  testing.7  All  reported  cases  of  subglottic 
strictures7  and  tracheal  stenosis2  were  symptomatic.  The 
most  common  symptoms  in  relapsing  polychondritis  in- 
dicating airway  involvement  are  breathlessness,  hoarse- 
ness, cough,  stridor,  wheezes,  and  tenderness  over  the 
laryngotracheal  tree;  these  tend  to  occur  later  in  the  illness 
and  are  harbingers  of  increasing  morbidity.8 

Many  associated  diseases  have  been  described  among 
patients  with  relapsing  polychondritis.1-36  Our  patient  had 
insulin-dependent  diabetes  mellitus  and  a positive  SS-A 


test  without  xerostomia  or  xerophthalmia.  There  are  no 
specific  laboratory  abnormalities  diagnostic  of  relapsing 
polychondritis.  An  increased  sedimentation  rate,  anemia, 
and  leukocytosis  have  been  consistently  reported  during 
active  disease.  The  evaluation  of  respiratory  tract  symp- 
toms should  include  conventional  radiography,  computed 
tomography,  pulmonary  function  tests  including  flow- 
volume  curves,  and  bronchoscopy.8  The  mainstays  of 
treatment  include  the  administration  of  parenteral  ste- 
roids, nonsteroidal  anti-inflammatory  agents,  and  cyto- 
toxic drugs  and  the  surgical  treatment  of  complications. 

Airway  involvement  in  relapsing  polychondritis  can 
occur  with  or  without  minimal  ear  and  nasal  involve- 
ment.9 Chest  physicians  should  be  aware  of  the  possibil- 
ity of  relapsing  polychondritis  in  patients  presenting  with 
recurrent  pneumonia;  this  syndrome  has  not  been  de- 
scribed previously.  We  considered  the  diagnosis  of  mid- 
dle lobe  syndrome,  immunoglobulin  deficiency,  and 
recurrent  aspiration  until  the  diagnosis  of  relapsing  poly- 
chondritis was  made. 
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Evaluating  Coronary  Artery  Disease 
Noninvasively — Which  Test  for  Whom? 

TONY  M.  CHOU,  MD,  and  THOMAS  M.  AMIDON,  MD,  San  Francisco,  California 

The  generally  accepted  indications  for  stress  testing  in  patients  with  coronary  artery  disease  include 
confirming  the  diagnosis  of  angina,  determining  the  limitation  of  activity  caused  by  angina,  assessing 
prognosis  in  patients  with  known  coronary  artery  disease,  assessing  perioperative  risk,  and  evaluating 
responses  to  therapy.  In  patients  with  a clinical  scenario  strongly  suggestive  of  angina,  testing  is  not 
necessary  to  diagnose  coronary  artery  disease.  The  exercise  treadmill-electrocardiogram  test  is  the 
oldest  and  most  extensively  used  stress  test  and  can  be  reliably  performed  in  patients  who  are  clini- 
cally stable  and  who  have  an  interpretable  resting  electrocardiogram.  The  addition  of  myocardial 
imaging  agents  such  as  thallium  201,  technetium  Tc  99m  sestamibi,  and  technetium  Tc  99m  teborox- 
ime  increases  the  sensitivity  and  specificity  for  detecting  coronary  disease.  Pharmacologic  agents  such 
as  dipyridamole,  adenosine,  and  dobutamine  may  be  used  in  patients  who  cannot  exercise  adequately. 
Myocardial  ischemia  can  also  be  evaluated  by  echocardiography,  computed  tomography,  or  magnetic 
resonance  imaging,  especially  when  additional  information  such  as  left  ventricular  and  valvular  func- 
tion is  desired.  We  review  the  indications  for  the  noninvasive  evaluation  of  coronary  artery  disease  and 
the  rationale  for  selecting  a diagnostic  test. 

(Chou  TM,  Amidon  TM:  Evaluating  coronary  artery  disease  noninvasively — Which  test  for  whom?  West  J Med  1994; 
161:173-180) 


Since  the  introduction  of  exercise  testing  in  the  1920s, 
the  noninvasive  evaluation  of  coronary  artery  disease 
(CAD)  has  continued  to  evolve.  In  this  review  we  will 
discuss  the  place  of  exercise  and  pharmacologic  stress 
testing  in  evaluating  possible  CAD.  with  an  emphasis  on 
appropriate  patient  and  test  selection. 

Indications  for  Noninvasive  Evaluation 

The  generally  accepted  indications  for  exercise  testing 
include  confirming  a diagnosis  of  angina,  determining  the 
limitation  of  activity  due  to  angina,  assessing  prognosis  in 
patients  with  known  CAD,  assessing  perioperative  risk, 
and  evaluating  responses  to  therapy.  In  patients  with  clin- 
ical signs  and  symptoms  strongly  suggestive  of  angina, 
stress  testing  is  not  necessary  to  diagnose  CAD.  In  pa- 
tients in  whom  the  presence  of  coronary  disease  is  less 
clear,  especially  in  those  whose  symptoms  are  atypical, 
clinical  suspicion  can  be  colored  by  the  presence  of  known 
coronary  risk  factors — elevated  low-density-lipoprotein  or 
low  high-density-lipoprotein  cholesterol  levels,  smoking, 
hypertension,  family  history,  diabetes  mellitus — or  an  ab- 
normal electrocardiogram  (ECG)  or  chest  roentgenogram. 
When  pretest  probability  is  high,  the  physician  should 
consider  doing  noninvasive  testing  to  provide  another 
“risk  factor”  in  estimating  the  patient’s  proclivity  for  dis- 
ease. This  testing  will  also  give  the  clinician  a sense  of  the 


severity  of  disease.  In  a patient  with  known  stable  angina, 
noninvasive  testing  provides  information  about  outcome 
and  response  to  antianginal  therapy  and  also  identifies  pa- 
tients who  may  benefit  from  revascularization.  In  general, 
stress  testing  should  be  considered  in  patients  with  stable 
angina  before  catheterization  if  invasive  treatment  is  being 
considered  (Table  1). 

Screening  asymptomatic  patients  is  an  area  of  consid- 
erable interest  because  silent  CAD  is  an  important  cause 
of  premature  death;  many  of  these  patients  have  three- 
vessel  CAD  or  left  main  coronary  artery  stenosis.1  Little 
is  known,  however,  about  the  effects  of  intervention  on 
asymptomatic  disease,  and  screening  strategies  for 
asymptomatic  coronary  artery  disease  have  been  difficult 
to  justify.  Of  patients  with  a low  pretest  probability  of 
CAD.  only  about  20%  with  a positive  exercise  test  will 
have  angiographically  verified  CAD.2  Little  evidence  ex- 
ists currently  to  support  doing  resting  ECGs5  or  exercise 
tests4  in  patients  without  clinical  evidence  of  coronary 
disease  or  cardiovascular  risk  factors. 

Screening  workers  in  high-risk  occupations,  such  as 
bus  drivers  and  airline  pilots,  has  been  advocated  by 
many,  but  this  is  still  controversial.5  The  result  of  this 
strategy  would  not  be  therapeutic  intervention,  but  rather 
removing  a person  from  a potentially  hazardous  situation. 

If  CAD  screening  is  needed  in  an  asymptomatic  per- 
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ABBREVIATIONS  USED  IN  TEXT 

CAD  = coronary  artery  disease 

ECG  = electrocardiogram 

PET  = positron  emission  tomography 


son.  an  exercise  ECG  test  should  be  done,  followed  by 
scintigraphy  if  the  exercise  ECG  test  is  abnormal.4  Cost- 
effectiveness  is  higher  in  patients  with  coronary  risk 
factors,  increased  age  (>60  years),  and  in  men.  Arteriog- 
raphy should  be  done  only  if  both  noninvasive  tests  are 
positive. 

Exercise  Electrocardiographic  Testing 

The  principle  of  stress  testing  is  based  on  the  charac- 
teristics of  coronary  artery  flow.  In  normal  coronary  arter- 
ies. an  increase  in  myocardial  oxygen  demand  is  par- 
alleled by  an  increase  in  coronary  artery  flow.  In  coronary 
arteries  with  atherosclerotic  stenoses,  there  is  a fixed 
obstruction  and  an  inability  to  increase  flow,  resulting  in 
ischemia.  The  goal  of  the  exercise  treadmill  test  is  to  in- 
duce ischemia  in  a controlled  setting,  usually  by  attempt- 
ing to  reach  a maximum  exercise  threshold,  and  to 
measure  the  physiologic  response. 

The  exercise  treadmill-ECG  test  is  the  oldest  and  most 
extensively  used  stress  test.  Patients  selected  for  testing 
should  be  clinically  stable  and  have  an  interpretable  rest- 
ing ECG.  In  general,  the  exercise  treadmill-ECG  test  is 
indicated  for  men  and  women  with  atypical  symptoms, 
patients  with  chronic  stable  angina,  or  those  with  a previ- 
ous myocardial  infarction  to  assess  prognosis  and  func- 
tional capacity.  Patients  who  cannot  achieve  sufficient 
cardiopulmonary  stress  because  of  respiratory  difficulties 
or  musculoskeletal  problems  or  patients  with  poorly  con- 
trolled hypertension,  malignant  arrhythmias,  congestive 
heart  failure,  or  substantial  aortic  stenosis  should  not 
undergo  maximal  exercise,  and  another  form  of  stress 
testing  should  be  considered.  Similarly,  patients  with 
base-line  abnormalities  on  ECG  (such  as  left  bundle 
branch  block)  should  probably  have  exercise  testing  with 
scintigraphy  or  assessment  of  wall  motion. 

Various  exercise  protocols  have  been  established.  The 
most  popular  and  thoroughly  studied  involves  graded  in- 
creases in  treadmill  speed  and  gradient  angle  every  three 
minutes.6  The  test  is  terminated  when  a predetermined 
workload  is  met  or  when  ST-segment  and  T-wave  changes, 
blood  pressure,  heart  rate,  or  symptoms  preclude  continu- 
ation. The  hemodynamic  and  ECG  responses  to  exercise 
in  diseased  and  normal  states  have  been  well  described 
and  are  generally  regarded  as  valid  and  reproducible.7 
Wide  variations  in  the  sensitivity  and  specificity  of  exer- 
cise-ECG  testing  have  been  reported.  In  a large  analysis, 
reported  sensitivities  ranged  from  23%  to  100%  (mean, 
68%)  and  specificities  ranged  from  17%  to  100%  (mean. 
77%).8  In  the  recent  literature,  an  abnormal  maximal  exer- 
cise-ECG  stress  test  (where  the  heart  rate  reaches  85%  of 
maximum  predicted  for  age)  provides  a sensitivity  of  55% 
to  80%  (mean,  about  65%)  and  a specificity  of  83%  to 
96%  (mean,  85%)  for  the  diagnosis  of  CAD  in  men.7-9 


Both  the  sensitivity  and  specificity  are  lower  in  women.9 
Single-vessel  disease  is  especially  problematic— most  no- 
tably disease  of  the  right  or  left  circumflex  coronary 
artery— with  sensitivities  ranging  from  25%  to  70%.  In 
patients  with  angiographically  documented  multivessel 
disease,  there  is  an  increased  mean  sensitivity  of  81% 
(range,  40%  to  100%)  with  a decreased  mean  specificity 
of  66%  (range,  17%  to  1 00%).“  Patients  with  hyperventi- 
lation syndromes,  mitral  valve  prolapse,  left  ventricular 
hypertrophy,  bundle  branch  block,  preexcitation  syn- 
dromes, electrolyte  abnormalities  (such  as  hypokalemia), 
and  digitalis  use  commonly  have  false-positive  ECG  re- 
sponses. 

Variations  in  testing  methods  and  ECG  interpretation 
may  explain  the  widely  disparate  sensitivities  and  speci- 
ficities.7 Computer-derived  quantification  of  exercise- 
induced  ECG  changes  may  improve  accuracy,1"  " but  it  is 
not  commonly  used.  Signs  suggestive  of  notable  exercise- 
induced  ischemia,  multivessel  coronary  artery  disease, 
and  an  adverse  prognosis  include  2 mm  or  more  of  hori- 
zontal or  downsloping  ST-segment  depression  at  80  mil- 
liseconds past  the  J point  on  any  ECG  lead  (V,  is  most 
commonly  abnormal),  the  early  onset  of  ST-segment  de- 
pression (before  stage  II  of  the  Bruce  protocol  or  at  a 
heart  rate  of  <120  beats  per  minute),  exercise-induced  hy- 
potension (a  fall  in  the  systemic  blood  pressure  during  ex- 
ercise or  a low  peak  systolic  pressure  with  a heart  rate  of 
<130  beats  per  minute),  an  exercise-induced  S,  gallop,  or 
an  inability  to  reach  an  adequate  heart  rate  (<70%  maxi- 
mum predicted  for  age)  or  workload  (<5  mets  or  stage  II 
of  the  Bruce  protocol).121-'  The  definition  of  a “positive” 
test  depends  on  all  of  these  factors,  but  emphasis  is  often 
placed  on  the  ECG  changes  alone.  When  reviewing  re- 
sults from  exercise  ECG  testing,  hemodynamic  response, 
exercise  duration,  and  symptomatic  threshold  should  all 
be  considered. 

Exercise  Thallium  Testing 

Thallous  chloride  T1  201  is  a radionuclide  agent  intro- 
duced in  the  1970s  and  now  used  extensively  in  conjunc- 
tion with  exercise  testing.  Thallium  201-chloride  is  an 
intracellular  cation  that  behaves  similarly  to  potassium. 
Myocardial  uptake  of  :("Tl-chloride  is  proportional  to 
regional  myocardial  blood  flow  and  dependent  on  the 
presence  of  viable  myocytes.  After  initial  myocardial  ex- 
traction, there  is  a continuous  exchange  of  the  radiophar- 
maceutical between  the  myocardium  and  blood  pool. 
Ischemic  myocardium  that  is  viable  will  not  initially  take 
up  20,Tl-chloride  but  will  eventually  take  up  thallium  with 
redistribution,  typically  within  four  hours.  Thus,  in  an  ex- 
ercise-thallium study,  the  isotope  is  administered  at  peak 
exercise,  and  stress  images  are  obtained  immediately.  Re- 
distribution images  are  usually  taken  four  hours  later.  The 
difference  between  ischemia  and  redistribution  images  can 
be  enhanced  by  giving  a second  dose  of  20lTl-chloride  be- 
fore the  redistribution  scan  is  obtained. 

Thallium  images  may  be  planar  or  tomographic  (sin- 
gle-photon-emission computed  tomography)  and  can  be 
interpreted  visually  or  with  computer  assistance.  Exercise 
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TABLE  1 .—Characteristics  of  Tests  for  Detecting  Coronary  Artery  Disease 

Source 

Technique 

Sensitivity 
(Range),  % 

Specificity 
(Range),  % 

Advantage 

Disadvantage 

Gianrossi  et  al,  1 989' 

Exercise  treadmill  testing 
(ETT)-ECG 

68  (23-100) 

77  (17-100) 

Inexpensive  while  giv- 
ing important  prog- 
nostic information; 
less  accurate  in 
women 

Requires  clinical  stabil- 
ity and  interpretable 
ECG 

Dilsizian  et  al,  1 990'" 
Kaul  et  al,  1 988IS;  Zaret 
and  Wackers,  1 993'6; 
Friedman  etal,  1982’7 

ETT  scintigraphy  with  thal- 
lous  chloride  Tl  201 

84 

87* 

Assists  in  locating 
ischemia;  improved 
accuracy  in  women 

2<"TI  chloride  is  expen- 
sive and  requires 
cyclotron  use;  expo- 
sure to  isotope 

Francisco  et  al,  1 98222; 
DePuey  and  Rozanski, 

1 991 23 

Technetium  Tc  99m 
sestamibi;  Technetium 
Tc  99m  teboroxime 

Similar  to  20'TI 
chloride 

Similar  to  20,TI 
chloride 

Both  agents  can  give 
assessment  of  ventric- 
ular function;  can  be 
locally  produced; 
shorter  half-life  than 
20ITI 

Relatively  untested 

Leppo,  19892‘; 
Rannosky  and 
Kempthorne,  19902S; 
Nguyen  et  al,  1 99026; 
Coyne  et  al,  1991 27; 
Nishimura  et  al,  1991 28 

Dipyridamole-20'TI  chloride 

86  (67-95) 

70  (41-100) 

Can  be  done  in 
patients  who  cannot 
exercise 

Contraindicated  in 
patients  with  severe 
airways  disease  or  tak- 
ing theophylline;  can 
cause  substantial 
hypotension 

Nishimura  et  al,  1 992s0; 
O'Keefe  et  al,  1993s1; 
Abreu  et  al,  1 991 S2; 

Ely  and  Berne,  1 992)S; 
Mason  et  al,  1 984s4; 
Hoffmann  et  al,  1993“ 

Adenosine-20'TI  chloride 

88  (83-98) 

85  (64-100) 

Short  acting; 
may  be  better  in 
patients  with  LBBB 

Contraindications  as 
with  dipyridamole; 
possible  flushing, 
headache,  chest,  jaw 
pain,  and  brady- 
arrhythmia 

van  Rugge  et  al,  1 99340; 
Gould,  1991 4S;  Marwick 
et  al,  1 992";  Robertson 
etal,  198348 

Dobutamine  scintigraphy 

80-97 

80-97 

Scintigraphy  can  be 
done  in  conjunction 
with  echocardiogra- 
phy; reported  safe  in 
patients  with  reactive 
airways 

Limited  experience  at 
most  centers 

Ryan  et  al,  1993s" 
Picano  et  al,  19  8 75S 

Exercise  echocardiography 

88  (84-100) 

80  (64-93) 

Gives  additional  infor- 
mation of  cardiac 
function,  estimated 
pulmonary  artery 
pressures;  avoids 
radioactivity 

Inadequate  images  in 
1 0%;  test  quality  is 
operator  dependent 

Zoghbi  etal,  1991s6; 
Marwick  et  al,  1 993”; 
Marcovitz  and 
Armstrong,  1 992s8; 
Sawada  et  al,  1991”; 
Cohen  et  al,  1991“; 
Pierard  et  al,  1 9906' 

Dobutamine  echocardiog- 
raphy 

86-96 

66-95 

Avoids  cumbersome 
treadmill  or  bicycle 
protocols;  avoids 
need  for  exercise 

Frequently  causes 
chest  pain,  palpita- 
tions, or  headache, 
making  delivery  of 
sufficient  dose  difficult 

Gibbons  et  al,  198862  Radionuclide  ventriculog- 

raphy 

ECG  = electrocardiography,  LBBB  = left  bundle  branch  block 
‘Approaches  90%  with  computer-assisted  imaging. 

85-90 

90 

Reported  high  accura- 
cy and  gives  added 
information  of  cardiac 
function 

High  cost;  repro- 
ducibility depends  on 
preload  and  afterload; 
cannot  be  done  in 
patients  with  LBBB, 
pacing,  or  arrhythmia 

treadmill-thallium  imaging  has  a sensitivity  and  speci- 
ficity for  detecting  CAD  of  84%  and  87%,  respec- 
tively. ,4JS  Sensitivity  approaches  90%  with  a quantitative 
computer-assisted  analysis  of  images,  without  loss  of 
specificity."’  These  data  are  collected  from  tertiary  centers 
where  considerable  skill  has  been  developed.  In  less  ex- 
perienced centers,  accuracy  may  be  lower,  approaching 
that  of  exercise-ECG  testing.  Exercise-thallium  testing 
does  appear  to  improve  accuracy  over  exercise-ECG  test- 
ing in  women,17  and  its  use  should  be  considered  at  cen- 
ters experienced  with  this  procedure.  Exercise-thallium 
imaging  has  been  shown  to  be  effective  in  patients  who 


can  achieve  only  a moderate  workload  and  where  the  ex- 
ercise-ECG test  is  inconclusive,  maintaining  a sensitivity 
of  70%  and  a specificity  of  95%. 18 

The  use  of  thallium  is  problematic  for  several  reasons. 
Thallium  201-chloride  is  a low-energy  y-emitter  with  a 
long  biologic  half-life.  Because  it  has  a rapid  redistribu- 
tion, imaging  must  be  done  soon  after  it  is  administered 
to  obtain  an  accurate  ischemic  image.  In  addition,  20,T1- 
chloride  is  expensive  and  generated  by  a cyclotron,  usu- 
ally requiring  delivery  from  an  outside  distributor.  Several 
factors  have  related  to  lowered  sensitivity  and  specificity 
with  thallium  imaging:  single-vessel  disease  (especially 
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circumflex  artery),  collateral  formation,  stenoses  of  less 
than  90%,  antianginal  drug  therapy,  left  bundle  branch 
block  (abnormal  septal  imaging),  cardiomyopathy  (such 
as  hypertrophic  cardiomyopathy,  dilated  cardiomyopathy, 
and  infiltrative  diseases),  and  attenuation  from  the  breast 
and  diaphragm. 

Technetium  and  Teboroxime 

Technetium  Tc  99m  is  a calcium  analogue  that  has  a 
higher  photon  energy  (140  versus  70  KeV)  and  a shorter 
half-life  (6  versus  73  hours)  than  20lTl-chloride.  It  can  be 
produced  from  a local  generator  and  the  radiopharmaceu- 
tical agent  safely  given  at  much  higher  radioactivity  doses 
than  2(llTl-chloride,  thus  providing  images  with  much 
higher  radioactive  counts. 

Technetium  Tc  99m  can  be  linked  to  a variety  of 
agents  and  used  as  a marker  of  perfusion.  Sestamibi  is  an 
isonitrile  compound  that  is  taken  up  by  myocardium  pro- 
portional to  blood  flow,  but  does  not  undergo  redistribu- 
tion. Teboroxime  is  a boronic  acid  derivative  that  is 
rapidly  taken  up  by  myocardium  but  also  rapidly  cleared. 
Thus,  selecting  either  of  these  agents  depends  on  how 
quickly  after  administration  images  can  be  acquired.  For 
most  practical  purposes,  teboroxime  has  such  a short  half- 
life  that  consistent  image  quality  is  difficult  to  maintain.16 
When  used  with  exercise  treadmill  testing  as  stress,  a 
small  dose  is  given  before  exercise  is  started  and  gamma 
resting  images  are  obtained.  During  peak  exercise,  a sec- 
ond larger  dose  is  given  and  images  again  obtained  and 
compared  with  resting  images  for  areas  of  ischemia,  in- 
farct, or  both. 

The  physical  properties  of  99mTc  allow  images  to  be  ac- 
quired on  the  first  pass  through  the  ventricle.  Gated  im- 
ages can  provide  an  assessment  of  ventricular  ejection 
fraction  as  well  as  perfusion.  Several  studies  have  shown 
that  99mTc-sestamibi  and  99mTc-teboroxime  are  similar  to 
20lTl-chloride  in  terms  of  sensitivity  and  specificity  for  de- 
tecting CAD.19-20 

Dipyridamole 

A considerable  number  of  patients  at  risk  for  CAD  are 
unable  to  do  exercise  tests.  In  many  laboratories,  25%  to 
35%  of  all  patients  referred  for  myocardial  perfusion 
imaging  are  given  nonexercise  stress  testing.  Pharmaco- 
logic perfusion  imaging  is  now  the  test  of  choice  in  eval- 
uating CAD  in  these  patients.  Pharmacologic  agents  can 
be  used  to  induce  ischemia  or  differential  coronary  flow. 
Agents  such  as  dipyridamole  or  adenosine  are  coronary 
artery  vasodilators  and  can  augment  flow  in  nonnal  coro- 
nary arteries  as  much  as  fivefold.  Flow  in  diseased  cor- 
onary arteries  does  not  appreciably  increase  in  response 
to  these  agents.  This  flow  differential  can  be  detected 
when  these  agents  are  given  in  conjunction  with  perfusion 
markers  such  as  20IT1  or  99mTc  compounds.  When  dipyri- 
damole is  given  in  large  doses,  it  may  rarely  induce  isch- 
emia and  wall-motion  abnormalities  that  are  detectable  by 
ultrasonography,  a principle  used  in  stress  echocardiog- 
raphy. It  is  important  to  remember,  however,  that  dipyri- 
damole induces  pharmacologic  vasodilation  and  redistri- 


bution of  coronary  blood  flow  and  that  ischemia  is  not 
usually  present. 

Dipyridamole,  the  most  frequently  used  pharmaco- 
logic stress  agent,  is  a nucleoside  transport  antagonist  and 
blocks  uptake  and  degradation  of  adenosine,  leading  to 
vasodilation  in  the  coronary  artery  and  systemic  vascula- 
ture. In  performing  dipyridamole  scintigraphy,  a perfu- 
sion tracer  (most  commonly  thallium)  is  administered 
about  four  minutes  after  dipyridamole  infusion  is  com- 
pleted. Dipyridamole-thallium  testing  has  a reported  sen- 
sitivity of  67%  to  95%  (mean,  86%)  and  a specificity 
ranging  from  41%  to  100%  (mean,  71%). 2123 

In  most  cases,  dipyridamole  produces  a mild  increase 
in  heart  rate  (averaging  5 to  10  beats  per  minute)  and  a 
small  decrease  in  systolic  blood  pressure  ( 10  to  15  mm  of 
mercury).  About  50%  of  patients  have  side  effects  of 
chest  pain,  flushing,  dizziness,  headaches,  or  nausea.24 
Dipyridamole  is  contraindicated  in  patients  with  severe 
reactive  airways  disease  and  may  provoke  bronchospasm. 
Theophylline  should  be  discontinued,  when  possible, 
before  pharmacologic  stress.  Dipyridamole  can  cause 
substantial  hypotension  that  can  be  reversed  by  giving 
aminophylline.  Dipyridamole  infusion  has  been  associ- 
ated with  myocardial  infarction  and  death  in  one  large 
series,25  leading  some  to  advocate  using  shorter  acting 
adenosine. 

Adenosine 

Adenosine  can  be  administered  directly  and  imparts  a 
direct,  short-acting  vasodilator  response  to  the  coronary 
vasculature.  Adenosine  has  possible  advantages  over 
dipyridamole  including  its  direct  action,  short  half-life, 
and  vasodilatory  effect.  Doses  can  be  adjusted  easily,  with 
titrated  doses  used  for  patients  at  higher  risk  for  side  ef- 
fects. Adenosine-thallium  studies  have  a similar  diagnos- 
tic accuracy  with  a sensitivity  of  88%  (range,  83%  to 
98%)  and  a specificity  of  85%  (range,  64%  to  100%) 
for  the  presence  of  CAD.26'29  Directly  comparing  the  use 
of  exercise  with  that  of  adenosine  in  multicenter  trials 
showed  close  agreement  between  the  two  techniques.29'30 
Adenosine-thallium  imaging  has  not  been  directly  com- 
pared with  dipyridamole-thallium  imaging.23  Adenosine- 
thallium  imaging  may  be  superior  to  exercise-thallium 
testing  in  evaluating  patients  with  left  bundle  branch 
block  by  apparently  reducing  septal  artifact  seen  with  ex- 
ercise.31 Dipyridamole  use  should  have  a similar  effect. 

Similar  to  dipyridamole,  adenosine  use  is  contraindi- 
cated in  patients  with  severe  reactive  airways  disease, 
and  theophylline  should  be  discontinued  for  24  hours  be- 
fore testing.  As  with  dipyridamole,  caffeine  consumption 
should  be  avoided  the  day  before  testing.  Adenosine  has 
substantially  more  side  effects  than  dipyridamole,  with  a 
frequency  of  79%  by  one  report.32  Side  effects  include 
chest,  throat,  or  jaw  pain,  headache,  flushing,  and  brady- 
arrhythmia.  The  infusion  of  adenosine  is  contraindicated 
in  patients  with  baseline  second-  or  third-degree  atrioven- 
tricular block.  Sick  sinus  syndrome  is  a relative  con- 
traindication. In  patients  without  known  atrioventricular 
nodal  disease,  first-degree  atrioventricular  block  occurs  in 
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10%,  second-degree  block  in  4%,  and  complete  heart 
block  in  less  than  1%.32  These  quickly  resolve  when  the 
infusion  is  discontinued.23  In  addition,  adenosine  may 
have  intrinsic  cardioprotective  effects,33  leading  some  to 
recommend  its  use  over  other  agents.31 

Dobutamine 

Various  catecholamines  have  been  used  to  produce 
pharmacologic  stress.  These  agents  increase  the  heart 
rate,  blood  pressure,  and  contractility  and  thereby  induce 
true  ischemia.  When  coupled  with  an  imaging  agent  such 
as  201Tl-chloride,  dobutamine  provides  results  similar  to 
exercise-ECG.34  Dobutamine  has  also  been  used  in  con- 
junction with  simultaneous  wall-motion  imaging  by  echo- 
cardiography,35'38 ultrafast  computed  tomography,39  and 
magnetic  resonance  imaging.40  At  low  doses— 5 to  10  p,g 
per  kg  per  minute — dobutamine  increases  the  heart  rate 
and  force  of  contraction  while  causing  a mild  peripheral 
hypotension.  In  higher  doses— more  than  20  p,g  per  kg 
per  minute— the  heart  rate,  contractility,  and  systemic 
pressure  all  increase  and  thus  increase  myocardial  oxygen 
demand.  In  small  studies  using  high-dose  dobutamine, 
sensitivities  of  80%  to  97%  and  specificities  of  74%  to 
90%  have  been  reported.34,37,41  Some  have  advocated  using 
both  scintigraphy  and  echocardiography  with  dobutamine 
infusion  to  enhance  accuracy,  especially  in  patients  with 
left  ventricular  hypertrophy,  in  whom  echocardiography 
appears  to  increase  specificity.37 

Side  effects  are  frequent,  occurring  in  78%  in  one  se- 
ries, with  chest  pain,  palpitation,  headache,  flushing,  and 
dyspnea  being  common.41  The  maximum  dose  of  40  |xg 
per  kg  per  minute  may  need  to  be  decreased  in  25%  of 
patients  because  of  these  symptoms.  Ventricular  ectopy 
is  common  with  infusion,  and  nonsustained  ventricular 
tachycardia  and  paroxysmal  atrial  fibrillation  have  been 
associated  with  dobutamine  testing.  Dobutamine  infusion 
rarely  causes  bronchospasm,  although  dyspnea  is  com- 
monly seen.  It  appears  to  be  safe  even  with  patients  who 
have  severe  asthma.42 

Positron  Emission  Tomography 

Positron  emission  tomography  (PET)  offers  another 
technique  for  evaluating  coronary  perfusion.  A positron  is 
a positively  charged  electron  that  is  emitted  from  a nu- 
cleus during  positron  decay.  The  positron  interacts  with 
an  electron  and  annihilates  both  particles,  producing  two 
511-KeV  y-rays  traveling  in  opposite  directions.  The 
y-rays  can  be  detected  and  images  reconstructed  in  a 
manner  similar  to  computed  tomography.  Various  posi- 
tron-labeled compounds  can  be  used  to  assess  coronary 
flow,  the  most  common  being  rubidium  chloride  Rb  82 
and  ammonia  N 13.  In  addition,  labeled  carbohydrates— 
such  as  fludeoxyglucose  F 18— lipids,  and  amino  acids 
can  be  used  to  assess  myocardial  metabolism.  Gould  has 
suggested  that  the  clinical  use  of  PET— particularly  with 
generator-produced  82Rb-chloride— is  feasible  in  an  office 
setting.43,44  With  a sensitivity  and  specificity  for  the  detec- 
tion of  CAD  approaching  96%,  PET  may  prove  to  be 
cost-effective  by  reducing  the  number  of  angiograms.45 


Echocardiography 

Echocardiography  can  also  be  used  to  detect  isch- 
emia-induced regional  wall-motion  abnormalities  that  oc- 
cur during  stress  testing.46  Algorithms  using  both  upright 
treadmill  and  supine  bicycle  ergometry,  pacing,  and  phar- 
macologic stress  in  conjunction  with  two-dimensional  ul- 
trasonography have  been  successfully  employed.  Most 
wall-motion  defects  seen  at  peak  stress  persist  as  long  as 
two  minutes,  allowing  a window  of  time  in  which  effec- 
tive imaging  can  be  done.  In  the  case  of  exercise  echocar- 
diography, an  adequate  study  depends  on  attaining 
maximum  exertion  and  rapid  imaging,  which  can  be  cum- 
bersome, especially  when  using  treadmill  systems.  Thus, 
stress  echocardiography  is  operator-dependent,  relying  on 
qualitative  interpretation.  As  many  as  10%  of  patients  will 
have  inadequate  images  even  in  experienced  centers.  This 
limitation  is  countered  by  the  versatility,  portability,  and 
relatively  low  cost  of  the  test  and  the  lack  of  ionizing  ra- 
diation. In  addition,  the  information  obtained  from  a two- 
dimensional  echocardiographic  examination  is  an  added 
benefit  of  this  study.  Of  note,  the  specificity  of  stress 
echocardiography  is  decreased  in  all  modalities  when  pre- 
existing wall-motion  abnormalities  are  present. 

The  most  commonly  used  form  of  stress  echocardiog- 
raphy employs  imaging  in  conjunction  with  treadmill  or 
bicycle  exercise  testing.  For  detecting  CAD,  exercise 
echocardiography  has  an  overall  sensitivity  of  74%  to 
100%  and  a specificity  of  64%  to  93%.46'53  Exercise 
echocardiography  appears  to  be  more  sensitive,  more  spe- 
cific, and  more  accurate  than  exercise-ECG  testing 
alone.51  A few  studies  have  compared  echocardiography 
with  scintigraphy  in  stress  testing,  and  good  agreement 
has  been  seen.52  Using  both  tests  appears  to  increase  sen- 
sitivity but  lose  specificity.52 

Pharmacologic  echocardiographic  stress  testing  using 
both  coronary  vasodilators  and  sympathomimetics  has 
been  reported.  High-dose  dipyridamole  infusion  (0.84  mg 
per  kg  of  body  weight  infused  over  10  minutes)  can  in- 
duce ischemia  and  wall-motion  abnormalities  that  may  be 
detected  echocardiographically.  This  has  been  reported  to 
be  comparable  to  other  forms  of  stress  testing  for  detect- 
ing CAD.54  Similarly,  adenosine  echocardiography  has 
been  shown  to  have  comparable  sensitivities  and  speci- 
ficities to  stress  scintigraphy,55  although  direct  comparison 
has  shown  echocardiographic  testing  to  be  less  sensitive.56 

More  experience  has  been  reported  with  the  use  of 
dobutamine  with  echocardiography.  Most  institutions  use 
a graded  infusion  to  a maximum  dose  of  50  |xg  per  kg  per 
minute,  or  when  85%  of  maximum  heart  rate  is  reached. 
Complex  ventricular  ectopy  can  occur  in  2%  of  cases  and 
can  be  treated  with  short-acting  (3-blocker  therapy.  Sensi- 
tivities of  86%  to  96%  and  specificities  of  66%  to  95% 
have  been  reported.57,58  Excellent  agreement  was  seen  with 
scintigraphic  techniques.  As  with  exercise  testing,  the  heart 
rate  seems  to  correlate  with  diagnostic  yield.59  Compared 
with  adenosine  echocardiography,  dobutamine  echocardi- 
ography seems  to  provide  a more  accurate  diagnostic  re- 
sponse while  maintaining  a similar  sensitivity  to  adenosine 
scintigraphy.56  Low-dose  dobutamine  has  been  reported  to 
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be  useful  in  assessing  myocardial  viability  and  uncovering 
“stunned"  myocardium  after  thrombolytic  therapy.'’"  Do- 
butamine  echocardiography  may  prove  to  be  useful  in 
patients  with  previous  infarction  when  seeking  viable  hi- 
bernating myocardium. 

Myocardial  perfusion  can  also  be  evaluated  in  an 
echocardiography  laboratory.  Administering  contrast 
agents  to  the  coronary  circulation  can  enhance  the  ul- 
trasonic signal  reflected  from  the  myocardium.  Sonicated 
albumin  microbubbles  in  the  range  of  6 to  8 |xm  are  de- 
tectable by  ultrasonography,  particularly  with  the  use  of 
computer  programs  that  subtract  background  and  opti- 
mize image  intensity.  This  technique  is  attractive  because 
it  is  noninvasive  and  lacks  ionizing  radiation,  but  it  does 
require  further  improvement  in  contrast  agents  and  ul- 
trasound instrumentation  to  image  areas  other  than  in- 
farction.61 

Radionuclide  Ventriculography 

Radionuclide  ventriculography  uses  99mTc-labeled 
erythrocytes  to  assess  ventricular  function  and  regional 
wall  motion.  Abnormalities  of  wall  motion  and  changes 
in  global  ventricular  function  that  result  from  exercise- 
induced  ischemia  can  be  detected  using  this  technique. 
Studies  have  shown  that  patients  whose  left  ventricular 
ejection  fraction  fails  to  increase  with  exercise  have  a 
worse  prognosis  than  those  whose  ejection  fraction  does 
increase.  Sensitivities  of  85%  to  90%  and  a specificity  of 
90%62  for  detecting  CAD  have  been  reported.  This  test 
may  be  limited  by  factors  such  as  dependence  on  preload 
and  afterload,  an  inability  to  gate  cardiac  cycles  in  the 
presence  of  arrhythmia,  left  bundle  branch  block,  or  elec- 
tronic ventricular  pacing,  and  the  subjective  interpretation 
of  regional  wall-motion  abnormalities. 

Future  Directions 

Other  noninvasive  techniques  for  defining  coronary 
artery  anatomy  may  prove  to  be  useful  in  the  future.  Ul- 
trafast computed  tomography  is  reasonably  sensitive  for 
detecting  coronary  calcification  that  correlates  with  athero- 
sclerotic disease.6'-64  Cine-magnetic  resonance  imaging 
can  detect  patent  saphenous  vein  grafts,  but  because  of 
heart  motion,  it  has  difficulty  detecting  flow  in  native 


coronary  arteries.65  Transesophageal  echocardiography  can 
often  demonstrate  proximal  coronary  anatomy  and  flow66 
and  has  been  used  in  conjunction  with  pacing  to  show 
stress-induced  wall-motion  abnormalities.67  None  of  these 
techniques  can  yet  compare  with  the  detailed  anatomy  pro- 
vided by  angiography. 

Continuous  ambulatory  ECG  monitoring  has  been 
employed  to  detect  coronary  artery  disease.  It  has  been 
particularly  useful  in  detecting  episodes  of  asymptomatic 
ischemia.  A sensitivity  of  66%  with  a specificity  of  79% 
has  been  reported,  which  compares  unfavorably  with  per- 
fusion scintigraphy.6"  Specificity  was  markedly  higher  in 
patients  in  whom  ST  depression  of  greater  than  1.5  mm 
was  seen.68  Measurement  of  the  total  daily  ischemic  bur- 
den (ischemia  of  more  than  60  minutes’  duration)  has 
been  touted  as  a prognostic  factor,  but  survival  studies  in 
patients  with  stable  angina  have  not  shown  this  to  be  the 
case.69  The  role  of  ambulatory  ECG  monitoring  currently 
appears  to  be  as  an  adjunct  to  other  noninvasive  tests  in 
providing  information  on  duration  and  threshold  of  isch- 
emic responses. 

Strategies  for  the  Diagnosis  of 
Coronary  Artery  Disease 

The  assessment  of  anginal  symptoms,  age,  sex,  smok- 
ing history,  blood  pressure,  serum  lipid  profile,  and  fam- 
ily history  can  help  identify  patients  at  high  risk  for  CAD. 
Arguably,  low-risk  patients  should  not  undergo  stress  test- 
ing at  all  because  an  abnormal  ECG  finding  with  high  ex- 
ercise tolerance  is  likely  to  be  false-positive.  Often, 
though,  reassurance  is  a mitigating  factor.  In  men  at  high 
risk  with  stable  typical  angina  and  normal  exercise  toler- 
ance, a standard  exercise  treadmill  test  with  ECG  is  the 
test  of  choice.  Women  with  typical  angina  should  simi- 
larly undergo  exercise-ECG  testing.  A positive  test  is 
more  likely  to  be  false-positive,  especially  if  symptoms 
are  atypical.  A second  noninvasive  test  in  these  patients 
may  be  more  cost-effective  than  proceeding  to  angiog- 
raphy. In  other  situations,  the  usefulness  of  the  exercise- 
ECG  test  is  lower:  in  patients  unable  to  exercise  (adeno- 
sine or  dipyridamole  scintigraphy),  in  patients  with  left 
bundle  branch  block  or  paced  rhythm  (adenosine  or 
dipyridamole  scintigraphy),  and  in  patients  with  severe 


TABLE  2 —Suggested  Stress  Testing  Based  on  Clinical  Presentation— Which  Test  for  Whom? 

Clinical  Presentation 

Test 

Typical  angina,  normal  ECG Exercise  ECG 

Typical  angina,  women  with  positive  exercise  treadmill  test  (ETT), 

equivocal  ETT,  or  abnormal  baseline  ECG Exercise  with  thallous  chloride  Tl  201  or  technetium  Tc  99m 

sestamibi  imaging 

Typical  angina,  unable  to  exercise Dipyridamole  or  adenosine  scintigraphy 

Atypical  chest  pain 

High  exercise  capacity Exercise,  with  or  without  scintigraphy 

Low  exercise  capacity  or  blunted  HR  response  on  antianginal  therapy Adenosine  or  dipyridamole 

Poor  exercise  tolerance,  moderate  to  severe  bronchospastic  airway  disease,  or  both Dobutamine  echocardiography  with  or  without  scintigraphy 

Large  body  habitus Stress  with  WmTc  sestamibi  imaging 

Potentially  unstable  ischemic  disease  (recent  ischemia  or  severe  heart  failure) Adenosine  scintigraphy 

Left  bundle  branch  block,  paced  rhythm,  frequent  ectopy Adenosine  or  dipyridamole  scintigraphy 

ECC  = electrocardiogram,  HR  = heart  rate 
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bronchospastic  disease  where  dipyridamole  and  adeno- 
sine are  contraindicated  (dobutamine  echocardiography 
with  or  without  scintigraphy)  (Table  2).  In  large  patients 
undergoing  scintigraphy,  technetium  Tc  99m-sestamibi 
imaging  may  provide  better  definition  than  thallium  per- 
fusion scanning.  In  patients  who  are  potentially  unstable, 
adenosine  scintigraphy  may  be  advantageous  because  of 
adenosine’s  short  half-life.  In  patients  in  whom  the  added 
information  of  wall-motion  and  left  ventricular  function 
are  desired,  stress  echocardiography  could  be  considered 
at  centers  familiar  with  the  procedure.  Similarly,  stress  ra- 
dionuclide angiography  could  be  done. 

All  noninvasive  testing  is  qualified  by  the  availability 
of  testing  modalities.  All  the  information  on  test  charac- 
teristics has  been  collected  at  large,  usually  tertiary  care 
laboratories  where  operator  experience  is  great.  At  centers 
where  these  tests  are  not  commonly  done,  diagnostic  ac- 
curacy may  suffer. 

As  sophisticated  tests  are  developed,  the  noninvasive 
assessment  of  coronary  anatomy,  coronary  flow,  and 
myocardial  metabolism  will  evolve  and  could  displace  the 
methods  available  today.  In  the  meantime,  careful  use  of 
the  many  tests  now  available,  used  in  the  context  of  a par- 
ticular patient’s  risk  factors,  can  aid  greatly  in  the  assess- 
ment of  patients  with  suspected  coronary  artery  disease. 
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Preventive  Medicine  as  a Component  of  the 
Office  Visit — Is  It  Time  for  a Change? 

WILLIAM  C.  JAMES,  MD,  Kahului,  Hawaii 


The  physician-patient  relationship  has  increased  in  com- 
plexity from  Hippocratic  concentration  on  treating  an 
obvious  disease  to  the  tripartite  office  visit  (Figure  1 ). 

Physicians  are  inclined  to  take  an  exhaustive  history 
and  do  a complete  physical  examination  of  every  patient. 
Although  this  may  be  appropriate  for  inpatient  admis- 
sions, during  an  office  visit  patients  tend  to  resist  shed- 
ding clothes  when  they  cannot  see  an  obvious  relationship 
with  their  chief  complaint.  Physicians  then  tend  to  adjust 
their  practice  style,  accommodating  patients  by  address- 
ing more  narrowly  their  reasons  for  visits  and  their  on- 
going problems.  This  approach  may  satisfy  patients,  but 
physicians  recognize  that  they  are  responsible  for  the 
whole  person,  not  merely  the  current  problem,  and  that 
they  should  include  attention  to  preventive  medicine  as  an 
integral  part  of  every  office  visit. 

After  addressing  the  reason  for  the  visit  and  any  on- 
going illnesses,  time  permitting,  physicians  would  want 
to  review  the  chart,  noting  when  the  patient  last  had  a 
complete  physical  examination  and  comprehensive  labo- 
ratory studies  done,  including  a stool  guaiac  test,  electro- 
cardiogram, mammography,  and  immunizations.  If  the 
patient’s  chart  indicates  obvious  deficiencies  in  these  sec- 
ondary preventive  measures,1  the  patient  might  then  be 
advised  to  schedule  these  examinations  and  procedures  at 
a later  date.  At  that  time,  physicians  would  also  consider 
what  other  specific  examinations  and  studies  are  indicated 
based  on  the  patient’s  age,  habits,  and  family  history. 

This  aspect  of  the  office  visit  is  probably  the  most  dif- 
ficult and  the  most  imperfectly  practiced.  Schwartz  and 
colleagues,  studying  the  practice  habits  of  2,610  in- 
ternists, concluded  that  their  use  of  disease  prevention 
and  health  promotion  activities  falls  short  of  expert  rec- 
ommendations.2 A 1984  study  of  physicians’  attitudes  and 
practices  regarding  early  cancer  detection  reported  that 
primary  care  physicians’  use  of  detection  procedures  did 
not  conform  with  guidelines  for  the  cancer-related  check- 
up recommended  by  the  American  Cancer  Society.3  Rea- 
sons suggested  for  physicians’  poor  performance  in 
preventive  medicine  include  inadequate  training  in  pre- 
vention,4 lack  of  reimbursement  for  preventive  services,5 


insufficient  time,  skepticism  about  the  clinical  effective- 
ness of  preventive  activities,  and  uncertainty  regarding 
which  services  should  be  offered.1 

In  addition,  physicians  are  trained  in  deductive  rea- 
soning, and,  by  contrast,  the  anticipatory,  inductive  rea- 
soning used  in  preventive  medicine  seems  ungainly. 
Physicians  also  tend  to  be  overwhelmed  by  the  many,  at 
times  conflicting,  recommendations  for  early  detection  of 
disease.  For  example,  Fleischer  and  co-workers  proposed 
digital  rectal  examination  beginning  at  age  40,  and  fecal 
occult  blood  testing  and  flexible  sigmoidoscopy  begin- 
ning at  age  50  for  detecting  colorectal  cancer,  but  noted 
that  with  reference  to  fecal  occult  blood  testing,  no  con- 
trolled study  has  shown  that  screening  the  average-risk 
population  will  reduce  mortality.6  In  contrast,  Eddy  rec- 
ommends annual  fecal  occult  blood  testing  and  fiberoptic 
sigmoidoscopy  every  3 to  5 years  between  ages  50  and  75 
years,  but  stated  that  there  is  no  direct  evidence  that  the 
digital  rectal  examination  reduces  mortality  from  colorec- 
tal cancer.7  The  American  Cancer  Society  added  to  the 
complexity  by  recommending  that  from  age  50  sigmoid- 
oscopy be  done  every  3 to  5 years  if  a patient  has  had 
two  negative  examination  results  a year  apart.3  Subse- 
quently, this  was  changed  to  recommending  sigmoid- 
oscopy from  age  50  every  3 to  5 years,  based  on  advice  of 
a physician.8 

Recommendations  regarding  adult  immunizations  vary 
from  giving  influenza  immunizations  only  to  patients 
older  than  65,  with  no  booster  diphtheria  or  tetanus  vac- 
cine given  after  adolescence,8  to  diphtheria-tetanus-toxoid 
every  ten  years  throughout  life,9  and  to  complex  protocols 
based  on  lifestyle  and  occupational  exposure,  including  a 
broad  spectrum  of  vaccines.1015  On  a positive  note,  there 
is  somewhat  more  uniformity  regarding  preventive  care 
guidelines  relating  to  breast  and  cervical  cancer,1617  and 
recent  medical  literature  contains  more  consensus  rec- 
ommendations,18 culminating  in  the  Guide  to  Clinical 
Preventive  Services,  with  specific  assessments  of  169 
interventions.1 

Practiced  as  a part  of  the  office  visit,  preventive  medi- 
cine activities  are  flawed,  but  even  more  troubling  is  the 


(James  WC:  Preventive  medicine  as  a component  of  the  office  visit — Is  it  time  for  a change?  West  J Med  1994;  161:181-183) 


From  the  Department  of  Medicine.  John  A.  Bums  School  of  Medicine,  University  of  Hawaii,  Honolulu. 
Reprint  requests  to  William  C.  James.  MD,  53  Puunene  Ave,  Kahului,  Maui,  HI  96732. 


1 82  W|M,  August  1 994—' Vo  I 1 61 , No.  2 


Commentary 


Figure  1. — The  schematic  represents  the  thought  processes  in  an 
office  visit  in  primary  care  medicine:  the  reason  for  the  visit; 
attention  to  ongoing  illness;  and  preventive  medicine  activities. 


knowledge  that  because  of  intervals  of  up  to  several  years 
between  office  visits  in  many  cases,  patients  may  receive 
no  preventive  medicine  measures  at  all. 

A Proposed  Preventive 
Medicine  Alternative 

Because  physicians  are  not  including  preventive  med- 
icine in  most  office  visits,  a variety  of  measures  have  been 
proposed  to  assist  in  that  area.  Written  proposals  for  ex- 
aminations and  interventions  have  been  grouped  into 
“health  protection  packages”  to  be  administered  at  differ- 
ent times  during  a person’s  lifetime.19"20  Computer-gener- 
ated reminders  affixed  to  medical  records  have  been 
shown  to  enhance  compliance  by  physicians  in  ordering 
specific  preventive  care  measures.21'25  One  study  reported 
that  although  80%  of  patients  seen  at  least  once  in  two 
years  were  compliant  with  a health  maintenance  program, 
a large  number  of  inactive  patients  were  not  being 
reached.  A computer  tracking  system  could  generate  re- 
minders for  both  patients  and  physicians  at  specified 
intervals.26'28 

Computer  software  is  being  developed  that  will  inte- 
grate billing  systems,  appointment  schedules,  patient 
records,  and  preventive  medicine  responsibilities.  This 
software  will  incorporate  preventive  medicine  recommen- 
dations, such  as  those  developed  by  consensus  by  the  US 
Preventive  Services  Task  Force,1  and,  in  addition  to  physi- 
cian reminders,  will  automatically  generate  a letter  to  es- 
tablished patients  every  year  on  their  birthday.  This  can  be 
in  the  form  of  a birthday  greeting  followed  by  specific 
preventive  medicine  recommendations,  based  on  age,  sex, 
and  increased  risks  due  to  family  incidence  of  disease, 
personal  history,  and  lifestyle  patterns  such  as  smoking. 
A patient  will  be  advised  to  arrange  for  these  examina- 
tions and  a copy  of  the  letter  can  be  filed  in  the  patient’s 
chart  as  proof  of  the  preventive  medicine  effort.  While  the 
physician  remains  responsible  for  following  up  on  the 


written  recommendations,  the  risk  of  overlooking  a spe- 
cific study  is  nearly  eliminated  by  the  computer's  literal 
adherence  to  age-  and  sex-based  algorithms.  In  effect,  the 
bulk  of  the  planning  and  recommendations  for  preventive 
medicine  is  transferred  to  an  automated  process  that  in- 
cludes the  files  of  all  patients  in  the  practice,  not  just  those 
currently  being  seen. 

Physicians  should  remain  in  control  and  responsible 
for  the  actions  of  the  computer  by  reviewing  each  gener- 
ated letter  before  signing  and  sending  it  to  avoid  errors  or 
inappropriate  recommendations.  If  patients  choose  to  fol- 
low the  recommendations  made  in  the  letter,  they  call  to 
arrange  an  appointment.  At  this  visit,  the  physician  fo- 
cuses primarily  on  preventive  medicine  services,  moving 
directly  to  a comprehensive  physical  examination  and  a 
review  of  the  results  of  the  recommended  studies,  and 
secondarily  addressing  any  ongoing  medical  problems.  In 
response  to  any  abnormalities  discovered,  physicians  can 
suggest  further  studies,  dietary  changes,  lifestyle  alter- 
ations, and  follow-up  visits  as  needed. 

Changing  the  format  of  the  office  visit  in  this  manner 
(Figure  2)  accomplishes  two  important  objectives: 

• Physicians  are  not  distracted  by  trying  to  sort  out 
what  preventive  medicine  activities  are  indicated  and  are 
free  to  concentrate  on  a patient’s  current  problems;  and 

• There  is  improved  precision  in  the  execution  of  pre- 
ventive medicine  activities. 

Summary 

A routine  visit  to  a physician's  office  generally  is 
composed  of  the  reason  for  the  visit;  attention  to  ongoing 
medical  problems;  and  preventive  medicine  considera- 
tions. A separate  visit  for  preventive  medicine  activities 
can  be  helpful.  A computer-generated  annual  birthday 
greeting  to  patients  that  suggests  specific  preventive  med- 
icine studies  would  result  in  a more  problem-focused 
office  visit  and  greater  precision  in  the  execution  of  pre- 
ventive medicine  activities. 
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Figure  2. — This  schematic  diagram  shows  the  primary  care  office 
visit  without  appended  preventive  medicine  considerations, 
which  have  been  segregated  and  computerized.  Rx  = prescrip- 
tion, PM  = preventive  medicine 
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How  a Consumer  Health  Library  Can 
Help  Streamline  Your  Practice 

HERBERT  NOTKIN,  MD,  Eureka,  California 


More  consumers  of  health  care  are  increasingly 
demanding  satisfactory  information  about  their 
medical  problems.  Although  these  demands  are  essen- 
tial in  helping  patients  make  informed  choices,  they 
may  overburden  physicians.  Consumer  health  libraries— 
medical  libraries  designed  and  staffed  for  the  general 
public  and  patients— are  part  of  the  answer  to  this  dilem- 
ma. They  can  amplify  the  essential  medical  information 
that  cannot  be  given  by  a physician  because  of  time  bur- 
dens. They  do  not  dispense  medical  advice  or  provide 
consultation.  They  do  provide  accurate  and  timely  infor- 
mation that  permits  patients  to  become  more  knowl- 
edgeable about  their  medical  problems. 

Consumer  health  libraries  resemble  the  medical  li- 
braries that  physicians  have  known  since  they  were  med- 
ical students,  but  with  one  crucial  difference.  They  are 
planned  and  staffed  not  primarily  for  physicians,  but  for 
patients  and  the  general  public.  Despite  this,  they  can 
also  assist  physicians  in  various  important  ways: 

• They  provide  accurate  and  timely  information 
about  medical  problems  and  can  guide  patrons  in  doing 
necessary  research. 

• They  can  furnish  specific  information  to  patients 
at  a physician’s  request. 

• When  patients  do  not  fully  comprehend  what  their 
physician  has  told  them,  particularly  if  they  have  a com- 
plicated medical  problem  or  an  illness  that  seems  to  be 
life-threatening,  the  library  gives  them  the  opportunity 
to  become  better  informed  in  a less  threatening  envi- 
ronment and  to  ask  more  pertinent  questions  of  their 
physician. 

• The  information  given  to  patients  may  limit  a 
physician's  tort  liability.  Many  malpractice  suits  can 
arise  when  the  patient  and  the  family  do  not  fully  com- 
prehend a recommended  course  of  treatment,  its  limita- 
tions, and  its  risks.  The  library  staff  guides  the  patient 
and  family  to  appropriate  reading  to  help  overcome  this 
problem.  The  information  can  be  copied  and  taken  home 
for  rereading. 

Some  critics  of  consumer  health  libraries  feel  that 
they  dispense  information  that  is  not  always  objective. 


No  studies  could  be  found  that  address  this  question,  so 
the  issue  cannot  be  resolved  at  this  time. 

The  heart  of  a typical  consumer  health  library  is  its 
voluminous  clipping  file  containing  accurate  and  up-to- 
date  information  on  almost  any  conceivable  medical 
subject.  Because  this  material  is  regularly  culled  from 
medical  journals,  newsletters,  magazines,  and  newspa- 
pers, it  is  always  current.  The  culling  is  usually  done  by 
volunteers,  which  makes  it  cost-effective.  Physicians 
may  also  find  the  clipping  file  useful  and  less  expensive 
than  a MEDLINE  search. 

A consumer  health  library’s  shelves  contain  stacks  of 
books  and  journals,  including  an  assortment  of  standard 
medical  texts  and  periodicals.  The  library  also  has  a 
collection  of  books  and  newsletters  written  specifically 
for  the  public  to  make  medical  information  more  under- 
standable. 

Many  libraries  now  have  educational  video  sections 
with  standard  video  cassettes  and  interactive  videos.  An 
even  newer  service  is  a user-friendly  interactive  com- 
puter program,  such  as  the  Health  Reference  Center 
from  Infotrac.  A patron  can  enter  the  name  of  a medical 
condition  on  the  keyboard.  Appropriate  references  then 
appear  on  the  monitor  with  directions  as  to  how  more 
information  can  be  obtained.  This  allows  unlimited 
searches  without  the  time  and  expense  of  an  on-line 
computer  service. 

Consumer  health  libraries  have  computers  that  can  be 
used  for  a search  of  MEDLINE,  PDQ,  or  other  MED- 
LARS databases.  A librarian  will  usually  have  to  conduct 
these  searches.  Recently  developed  gateway  programs 
are  making  these  data  bases  more  accessible  to  the  gen- 
eral public. 

Some  libraries  offer  a free  lecture  series.  Physicians 
are  invited  to  give  brief  talks  and  to  answer  questions 
about  a topic  pertaining  to  their  specialty.  In  addition  to 
providing  useful  information,  this  may  also  help  physi- 
cians receive  new  patients  from  the  audience. 

Consumer  health  libraries  should  be  staffed  by  med- 
ical librarians,  perhaps  with  assistance  from  nurses  and 
other  volunteers.  Persons  with  this  training  are  relative- 
ly scarce,  however,  and  alternative  solutions  are  often 


(Notkin  H:  How  a consumer  health  library  can  help  streamline  your  practice.  West  J Med  1994;  161: 184-185) 
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necessary.  Libraries  usually  are  open  without  charge  to 
the  public  residing  in  the  area.  Memberships  for  others 
may  be  offered  at  a cost  of  $10  for  senior  citizens  and  as 
much  as  $250  for  businesses.  Members  obtain  free  mail- 
ings and  the  use  of  books  and  videos.  They  also  receive 
discounts  for  on-line  computer  searches. 

The  consumer  health  library  movement  has  caught 
on  fairly  slowly  and  spottily  in  the  past  decade.  There 
are  now  at  least  25  libraries  nationwide,  scattered  over 
about  12  states.  In  addition,  an  unknown  number  of  hos- 
pitals are  developing  their  own  libraries,  often  dealing 


with  only  one  subject,  such  as  cancer  or  aging.  There  is 
no  satisfactory  nationwide  list  of  consumer  health 
libraries.  The  list  included  here,  compiled  from  several 
sources,  is  as  complete  and  as  accurate  as  possible. 
There  are  almost  certainly  many  more.  Those  associated 
with  public  library  systems  are  difficult  to  identify. 

Physicians  who  appropriately  refer  their  patients  to 
such  a library  or  attempt  in  concert  with  hospitals  and 
other  community  health  agencies  to  organize  one  will 
find  that  their  efforts  will  reap  notable  savings  in  energy, 
exposure  to  liability,  and,  most  important  of  all,  time. 


ARIZONA 

W.O.  Boswell  Memorial  Hospital 
First  Edition 
13101  N 103rd  Ave 
Sun  City,  AZ  85351 
(602)  974-7848 


CALIFORNIA 
Alta  Bates-Herrick  Hospital 
Vintage  Health  Library 
200 1 Dwight  Way 
Berkeley,  CA  94704 
(510)  540-4475 


California  Pacific  Medical  Center 
Planetree  Resource  Center 
2040  Webster  St 
San  Francisco,  CA  94115 
(415)923-3680 


Gould  Medical  Center 
Gateway  Health  Library 
500  Coffee  Rd,  Suite  D 
Modesto,  CA  95335 
(800)  52-GOULD 


Kaiser  Permanente  Medical  Center 
Health  Education  Center 
280  W MacArthur  Blvd 
Oakland,  CA  94611 
(510)  596-6150 


Kaiser  Permanente 
Learning  Center 
1 3652  Cantara  St 
Panorama  City,  CA  91402 
(818)  375-3018 


Los  Gatos  Medical  Resource  Facility 
815  Pollard  Rd 
Los  Gatos,  CA  95030 
(408)  866-4044 


Mission  Hospital  Regional  Medical  Center 
Consumer  Health  Information  Center 
27700  Medical  Center  Rd 
Mission  Viejo,  CA  92691 
(714)  582-2919 


San  Jose  Medical  Center 
Planetree  Resource  Center 
98  N 17th  St 
San  Jose,  CA95112 
(408)  977-4549 

Stanford  University  Hospital 
The  Health  Library 
248  Stanford  Shopping  Center 
Palo  Alto,  CA  94304 
(415)725-8400 

Sutter  Resource 
PO  Box  160727 
Sacramento,  CA  95816 
(916)  733-3880 


Valley  Care  Medical  Center 
Valley  Care  Health  Library 
5575  W La  Positas  Blvd,  Suite  120 
Pleasanton,  CA  94588 
(510)  734-3315 


Veterans  Affairs  Medical  Center 
Patient  Education  Resource  Center 
4150  Clement  St 
San  Francisco,  CA  94121 
(415)  221-4810,  x3477 


FLORIDA 

James  A.  Haley  VA  Medical  Center 
Patient’s  Library 
13000  Bruce  B.  Downs  Blvd 
Tampa,  FL  33512 
(813)972-2000,  x7531 


ILLINOIS 
MacNeal  Hospital 

Consumer  Health  Information  Service 
3249  Oak  Park  Ave 
Berwyn,  IL  60402 
(708)  795-3089 


MICHIGAN 

Battle  Creek  HealthSystem 

HealthNetwork 

80  N 20th  St 

Battle  Creek,  Ml  49015 

(616)  964-5616 


Bronson  Methodist  Hospital 
HealthAnswers 
252  E Lovell 
Kalamazoo,  Ml  49007 
(616)  341-6318 

Catherine  McAuley  Health  System 
McAuley  Health  Information  Library 
PO  Box  995 
Ann  Arbor,  Ml  48106 
(313)  712-5177 

MISSOURI 

Consumer  Health  Information  Research 

Institute 

3521  Broadway 

Kansas  City,  MO  64111 

(816)  753-8850 

NEW  HAMPSHIRE 

Hitchcock  Clinic  Pregnancy  Resource  Center 
2 Maynard  St 
Hanover,  NH  03576 
(603)  646-7860 

OREGON 

Good  Samaritan  Medical  Center 
Family  Resource  Center 
1015  NW  22nd  Ave 
Portland  OR  97201-5198 
(503)  229-7348 

TEXAS 

Wadley  Regional  Medical  Center 
Wadley  LifeSource 
57  Central  Mall 
Texarkana,  TX  75501 
(214)  793-5433 

WASHINGTON,  DC 
Providence  Hospital 
Center  for  Life  Aging  Resource 
1170  Vamum  St 
Washington,  DC  20017 
(202)  269-7075 

WASHINGTON  (STATE) 

King  County  Library  System 
Bellevue  Regional  Library 
(No  formal  health  library,  but  a great  deal 
of  consumer  health  material  is  available.) 
1111  110th  Ave  NW 
Seattle,  WA  98004 
(206)  450-1760 
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Do  You  Have  a Campylobacter 
in  Your  Future? 

A short  time  ago,  Campylobacter  jejuni  was  not  a well- 
recognized  pathogen.  This  curved,  gram-negative  rod  was 
considered  an  esoteric  microbe  associated  with  veterinary 
diseases  and  occasional  human  cases  of  bacteremia  or 
septic  abortion.  As  culture  methods  for  Campylobacters 
improved,  the  recognition  of  the  important  role  of  these 
microorganisms  in  causing  human  disease  also  increased. 
In  the  article  by  Peterson  elsewhere  in  this  issue  of  the 
journal,  the  impressive  scope  and  magnitude  of  clinical 
disease  produced  by  C jejuni  are  reviewed.'  In  addition  to 
its  major  role  in  the  causation  of  commonly  acquired  in- 
fectious diarrhea  among  persons  in  developed  countries, 
several  important  observations  have  emerged.  Campy- 
lobacter jejuni  is  now  appreciated  as  an  important  cause 
of  morbidity  and  mortality  in  young  children  in  develop- 
ing countries  and  in  immunocompromised  persons  in  de- 
veloped countries,  and  it  also  may  be  the  most  important 
trigger  of  the  Guillain-Barre  syndrome  in  this  country  and 
in  others.2-1  Most  recently,  C jejuni  has  been  implicated  as 
a cause  of  acute  motor  axonal  neuropathy,  a paralytic  dis- 
ease that  has  affected  thousands  of  Chinese  children.5-6 

Despite  the  substantial  burden  of  illness  imposed  by  C 
jejuni  infections,  many  clinical  microbiology  laboratories 
still  do  not  look  for  Campylobacters  in  stool  specimens 
submitted  for  routine  culture.  Furthermore,  a growing 
number  of  “atypical”  Campylobacters— other  Campylo- 
bacter species  and  species  within  the  Arcobacter,  Helico- 
bacter, and  Wolinella  genera— are  increasingly  implicated 
in  human  disease,7'9  but  they  are  fastidious  organisms  and 
difficult  to  culture.  Identifying  these  organisms  requires 
special  culture  media  or  filtration  methods;  unless  they 
are  specifically  searched  for,  they  will  not  be  found.  Con- 
sequently, new  associations  of  disease  with  these  unusual 
or  difficult-to-grow  microorganisms  may  be  missed. 
When  a new  pathogen  is  identified,  such  as  C jejuni  or 
Legionella  pneumophila  serogroup  1 , an  explosion  of  dis- 
coveries of  other  related  species  frequently  ensues.  In  the 
current  medical  cost-containing  environment,  however, 
filtration  techniques  for  Campylobacters  may  seem  frivo- 
lous when  the  yield  often  is  low. 

A brief  consideration  of  the  epidemiology  of  Campy- 
lobacter infections  narrows  the  group  of  patients  with  di- 
arrhea in  whom  a search  for  Campylobacters  is  indicated. 
Persons  in  whom  diarrhea  develops  after  they  have  been 
in  a hospital  more  than  72  hours  are  unlikely  to  be  in- 
fected with  C jejuni — or  Salmonella  or  Shigella  species, 
for  that  matter10— and  routine  cultures  should  not  be  done. 
In  contrast,  Campylobacter  cultures  should  be  done  on 
persons  who  are  at  high  risk  for  being  infected  with  these 
organisms.  These  high-risk  persons  include  outpatients 
who  present  with  fever  and  diarrhea  (especially  diarrhea 
that  is  bloody  or  contains  leukocytes)  and  who  are  far 
more  likely  to  have  a bacterial  cause  of  their  illness.  In- 
fections with  Campylobacter  species  may  mimic  appen- 


dicitis in  some  patients;  identification  of  Campylobacters 
in  stool  specimens  could  eliminate  the  need  for  surgical 
intervention  in  some  of  these  patients,  although  culture 
results  may  not  be  available  in  time  to  prevent  many  lap- 
arotomies. Similarly,  persons  infected  with  the  human 
immunodeficiency  virus  (HIV)  or  other  immunocompro- 
mised persons  with  diarrhea  may  be  infected  with  Campy- 
lobacters and  related  organisms,  even  if  the  symptoms  are 
chronic."  Other  persons  at  high  risk  for  C jejuni  infection 
include  travelers  to  developing  countries  and  persons  with 
possible  occupational  or  recreational  exposures  to  Campy- 
lobacters in  whom  diarrhea  develops.  Persons  suspected 
of  having  inflammatory  bowel  diseases  should  have  stool 
cultures  for  Campylobacters  and  related  organisms  as  a 
routine  part  of  their  diagnostic  workup.  The  cost  of  Cam- 
pylobacter cultures  is  minimal  when  compared  with  the 
medical  and  social  costs  associated  with  a false  diagnosis 
of  idiopathic  inflammatory  bowel  disease. 

Campylobacter  jejuni  infections  are  most  likely  pre- 
vented by  adhering  to  basic  food  safety  rules.  As  high- 
lighted by  Peterson,  C jejuni  usually  is  not  transmitted 
from  person  to  person,  but  is  acquired  from  foods  of  ani- 
mal origin.  Although  unpasteurized  milk  is  the  most  com- 
mon cause  of  outbreaks  of  C jejuni  infections,12  sporadic 
cases— which  account  for  the  lion’s  share  of  disease— are 
most  often  associated  with  the  consumption  of  poul- 
try and  poultry  products.1514  Reducing  Campylobacter 
species  contamination  of  poultry  and  poultry  products 
will  diminish  the  burden  of  human  disease.  For  con- 
sumers, because  C jejuni  is  easily  killed  by  heat,  thorough 
cooking  and  avoidance  of  cross-contamination  of  utensils 
(such  as  cutting  boards)  probably  could  reduce  the  rate  of 
C jejuni  infections.  Special  vigilance  for  preventing  C je- 
juni exposure  is  warranted  in  patients  with  HIV  infection 
in  whom  more  severe  and  chronic  infections  with  C jejuni 
may  develop  than  in  immunocompetent  persons.1516  Cam- 
pylobacter jejuni  infections  among  patients  infected  with 
HIV  are  clinically  apparent  more  than  30  times  more  fre- 
quently than  in  the  general  population."  This  implies  that 
C jejuni  is  in  wide  circulation  but  that  the  inoculum  usu- 
ally encountered  is  insufficient  to  cause  illness  in  a nor- 
mal host. 

Despite  the  ubiquity  of  C jejuni  and  the  frequency  of 
both  symptomatic  and  asymptomatic  infections,  the  patho- 
genesis of  C jejuni  enteritis  remains  poorly  understood. 
Because  many  patients  with  C jejuni  infections  experi- 
ence watery  diarrhea  and  because  C jejuni  isolates  have 
been  reported  to  be  enterotoxigenic,1718  this  mechanism 
was  thought  to  be  important.  More  recently,  however,  the 
role  of  enterotoxins  in  the  pathogenesis  of  C jejuni  enteri- 
tis has  been  called  into  question  for  the  following  reasons: 

• Enterotoxin  production  cannot  be  detected  in  vivo; 

• Patients  with  C jejuni  infection  do  not  have  a sero- 
logic response  to  cholera  toxin19;  and 

• Most  patients  have  fever,  bloody  stools,  and  fecal  leu- 
kocytes, which  are  not  caused  by  choleralike  enterotoxins. 
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The  pathogenesis  of  C jejuni  infection  more  likely  in- 
volves cytotoxin  production  or  direct  bacterial  invasion 
and  proliferation  within  the  intestinal  epithelium.  Both 
natural  and  experimentally  induced  infections  typically 
induce  serum-  and  mucosal-specific  antibody  responses,20 
and  the  increased  frequency  of  C jejuni  bacteremia  in  per- 
sons with  hypogammaglobulinemia21-22  suggests  that  hu- 
moral responses  play  a key  role  in  limiting  the  scope  of 
infection.  The  increased  frequency  of  chronic  C jejuni  in- 
fections in  HIV-positive  persons  suggests,  however,  that 
cell-mediated  immunity  also  may  play  a protective  role. 

Humoral  immune  responses  also  may  have  deleteri- 
ous effects.  Cross-reactivity  between  antibodies  to  C je- 
juni and  host  structures  may  be  responsible  for  a number 
of  other  postinfectious  illnesses  including  Reiter’s  syn- 
drome and  Guillain-Barre  syndrome.  Identifying  particu- 
lar serotypes  or  other  strain  characteristics  capable  of 
triggering  this  type  of  immune  response  is  necessary  so 
that  control  and  prevention  strategies  may  be  devised. 

In  the  past  20  years,  C jejuni  has  become  established 
as  an  important  cause  of  enteric  infection;  the  rheumato- 
logic  and  neurologic  sequelae  of  C jejuni  infections  also 
are  becoming  increasingly  well  publicized.  But  C jejuni 
infections  continue  to  be  underconsidered  by  physicians 
and  underdiagnosed  by  microbiology  laboratories,  and 
cases  are  underreported.  Despite  the  fact  that  Campy- 
lobacters are  detected  in  stool  specimens  of  patients  with 
diarrhea  more  frequently  than  Salmonella  and  Shigella 
species  combined  when  they  are  looked  for,10  states  con- 
tinue to  report  cases  of  C jejuni  infections  at  a far  lower 
rate.23-24  Further  efforts  are  needed  to  increase  Campy- 
lobacter surveillance  and  to  investigate  the  pathogenesis 
of  the  sequelae  of  Campylobacter  infections.  Such  studies 
are  likely  to  shed  light  on  the  expanding  roles  these  or- 
ganisms play  in  causing  human  disease. 
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Are  We  Plumb  Crazy? 

Lead  (in  Latin,  plumbum)  was  used  in  some  of  the  earli- 
est inventions,  including  the  forging  of  rigid  metal  imple- 
ments, in  medicinals,  and  in  cosmetics.  Its  use  was  a key 
to  the  advancement  of  some  civilizations  and  perhaps 
contributed  to  the  demise  of  others.1  Today  lead  lingers  in 
the  environment  as  an  inauspicious  consequence  of  hu- 
man achievement.  Had  we  known,  in  the  making  of  that 
first  leaded  utensil,  what  poisonous  course  would  be 
weaved  for  humankind,  we  may  have  tended  our  progress 
more  cautiously.  Yet  in  1990,  more  than  1,275,000  metric 
tons  of  lead  were  used  annually  in  the  United  States. 

The  toxicity  of  lead  has  been  known  since  antiquity 
and  was  described  by  Nikander  and  other  ancient  writers. 
Premodern  descriptions  of  lead  toxicity  focused  only  on 
occupational  exposure.  The  classical  clinical  effects  of 
lead  and  other  metals  were  recognized  in  potters,  painters, 
and  miners.  That  it  could  afflict  persons  outside  the  trades 
was  not  reported  until  the  late  1 800s,  however.  The  origi- 
nal cases  of  childhood  lead  poisoning  due  to  lead-based 
paint  were  uncovered  in  Queensland,  Australia,  when 
paralysis,  colic,  convulsions,  and  optic  neuritis  were  de- 


1 88  W)M,  August  1 994—' Vo  I 1 61 , No.  2 


Editorials 


scribed.2  From  this  point  on.  it  was  clear  that  lead  had  be- 
come an  environmental  toxin.  Cases  of  chronic  nephritis 
that  resulted  from  earlier  childhood  exposures  were  later 
described  in  the  Queensland  populations  reported  on  by 
others.  In  the  United  States  during  the  1930s,  increasing 
reports  of  urban  childhood  lead  poisoning  appeared.  De- 
spite the  introduction  of  chelation  therapy,  morbidity  and 
mortality  remained  high.  In  the  1960s  mass  screening 
programs  revealed  prevalences  as  high  as  20%  to  45%  of 
children  having  blood  lead  concentrations  greater  than  40 
p.g  per  dl.  In  1971,  the  Lead-Based  Paint  Prevention  Act 
ordered  the  amount  of  lead  in  residential  paints  to  be  re- 
duced to  0.06%  following  a Consumer  Product  Safety 
Commission  study  and  also  instructed  the  Office  of  Hous- 
ing and  Urban  Development  to  study  abatement  mea- 
sures. While  new  paint  was  to  contain  “safe”  amounts  of 
lead,  the  problem  of  lead  in  existing  buildings  began  to 
perplex  society. 

The  other  major  ubiquitous  source  of  environmental 
lead  was  leaded  gasoline.  Although  leaded  gasoline  had 
been  manufactured  and  sold  since  1 923.  rising  blood  lead 
concentrations  and  contamination  of  air  and  food  con- 
vinced the  Environmental  Protection  Agency  to  phase  out 
lead  in  gasoline  beginning  in  1973.  Societal  and  govern- 
mental recognition  of  increasing  environmental  exposure, 
leading  to  the  regulation  of  lead  in  paints  and  gasoline, 
has  resulted  in  a substantial  reduction  in  exposure.  Those 
of  us  growing  up  in  the  1940s,  1950s,  and  1960s  had 
childhood  daily  doses  and  blood  lead  concentrations  three 
to  five  times  those  of  today’s  children.  Indeed,  most  of  the 
US  urban  population  during  those  years  would  be  judged 
lead  “poisoned”  by  today’s  pediatric  standard  (>10  p.g  per 
dl).  As  blood  levels  have  dropped  with  decreasing  air  and 
food  concentrations,  concern  for  lead-exposed  persons 
has  spread  from  medical  and  pediatric  specialists  to  epi- 
demiologists, public  health  officials,  and  preventive  med- 
icine physicians.  The  effects  of  lead  exposure  at  today's 
environmental  concentrations  are  insidious  and  subclini- 
cal,  but  still  very  real. 

Elsewhere  in  this  issue  of  the  journal,  Landrigan  and 
Todd  review  the  current  understanding  of  lead  exposure, 
its  subtle  effects,  and  newer  public  health  issues.3  The  ef- 
fect and  magnitude  of  low  levels  of  lead  on  neurobehav- 
ioral  and  cognitive  functions  in  children  are  robust  among 
both  prospective  and  cross-sectional  epidemiologic  stud- 
ies. Many  possible  confounding  socioeconomic  factors 
have  been  addressed.  In  individual  persons,  the  assess- 
ment of  neurobehavioral  and  cognitive  impairment  attrib- 
utable to  low  levels  of  environmental  lead  is  currently 
impossible  because  of  a lack  of  simple  measures,  large  in- 
dividual variability,  and  multifactorial  causes.  Therefore, 
the  screening  of  blood  lead  concentrations  would  lead  to 
interventions  that  may  ameliorate  exposure  and  future  ef- 
fects. Blood  lead  screening  is  now  mandated  in  many 
states,  and  many  public  health  programs  are  following  the 
guidelines  provided  by  the  Centers  for  Disease  Control 
and  Prevention  (CDC).  Iron  deficiency  produces  strik- 
ingly similar  neurobehavioral  and  cognitive  effects  in 
children,  however.4  Mild  iron  deficiency  states  have  not 


been  well  studied,  but  may  be  prevalent  in  the  same  set- 
tings of  lead  exposure.  Lead  and  iron  interact  environ- 
mentally, toxicokinetically,  and  toxicodynamically.  For 
example,  in  low  socioeconomic  strata,  decreased  iron  in 
the  diet  is  likely  to  result  in  greater  lead  absorption  and 
lead  can  compete  with  iron  for  ferrochelatase.  It  was  re- 
cently shown  that  cognitive  scores  in  children  improved 
slightly  after  lead  chelation  and  not  after  iron  supplemen- 
tation, but  were  significantly  correlated  with  initial  fer- 
ritin concentrations  (about  40%  were  ferritin  deficient) 
and  not  with  initial  lead  concentrations.5  These  findings 
are  consistent  with  either  the  known  irreversible  effects  of 
iron  deficiency  on  cognitive  development  or  the  earlier  ef- 
fect of  lead.  Although  most  of  the  major  epidemiologic 
studies  associating  lead  with  neurobehavioral  and  cogni- 
tive outcomes  have  not  examined  iron  stores  as  a covari- 
ate, an  opportunity  should  not  be  missed  in  lead  screening 
programs  to  prevent  the  possible  irreversible  effects  of 
iron  deficiency.  Currently,  the  CDC  recommends  hemo- 
globin and  iron  measurements  only  as  a follow-up  evalu- 
ation to  elevated  blood  lead  concentrations.  Initial  testing 
is  recommended. 

Landrigan  and  Todd  force  us  to  consider  some  dis- 
turbing new  questions  regarding  lead  screening.  Should 
every  child  in  the  United  States  be  screened  for  blood  lead 
concentrations  of  higher  than  10  |xg  per  dl,  the  current 
CDC  recommended  level  of  concern?  Although  a greater 
prevalence  of  elevated  blood  lead  concentrations  exists  in 
inner-city  children,  many  exposures  are  unique  and  site 
specific  rather  than  environmentally  ubiquitous.  Herbal 
and  traditional  medicines,  lead-glazed  ceramic  ware,  lead- 
containing  toys,  molding  and  casting  of  lead  in  crafts  and 
hobbies,  and  the  renovation  of  old  buildings  in  gentrified 
areas  are  some  of  the  contemporary  sources  of  pediatric 
lead  poisoning.  A number  of  screening  programs  have 
shown  low  prevalences  of  elevated  blood  lead  levels 
in  many  suburban  settings.  For  example,  in  Texas  8%  of 
43,436  children  had  blood  lead  concentrations  of  greater 
than  10  p,g  per  dl  and  0.8%  had  levels  greater  than  20  p.g 
per  dl.  A more  alarming  prevalence  was  demonstrated  in 
4,196  inner-city  children  of  Washington,  DC,  in  which 
18.6%  had  blood  lead  levels  higher  than  10  p.g  per  dl  and 
1.6%  higher  than  25  |xg  per  dl.6,7  Given  the  variation  in 
prevalence  found  for  elevated  blood  lead  levels  in  chil- 
dren, more  focused  screening  will  evolve  as  high-risk 
populations  are  identified.  Screening  and  preventing  ex- 
posure in  populations  at  risk  should  continue  because  the 
long-term  cost-effectiveness  is  likely  to  be  greatest  in  the 
areas  of  educational  and  behavioral  remediation.8  Front- 
line health  care  professionals  are  often  reluctant  to  carry 
out  public  health  policies  when  they  cannot  see  the  fruits 
of  their  labors.  Physicians  can  be  encouraged  to  screen 
children  if  public  health  departments  show  how  lead-in- 
duced disease  and  its  interventions  compare  with  other 
childhood  illnesses.  In  essence,  with  feedback,  health  care 
workers  will  sense  they  are  making  a difference. 

At  what  level  do  we  stop  worrying  about  lead?  The 
balance  of  the  cost-benefit  equation  is  now  changing 
somewhat  as  we  confront  possible  and  costly  remedies. 
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Public  health  workers  are  recommending  behavioral  mod- 
ification, dietary  changes,  repeated  screening,  and  cal- 
cium and  iron  supplementation.  While  such  recommenda- 
tions have  a good  theoretical  basis  for  their  possible 
benefits  and  are  considered  precautionary  and  other- 
wise benign,  outcomes  research  has  yet  to  be  done  that 
establishes  these  interventions  as  efficacious.  Abatement, 
though  costly,  is  also  a possible  remedy.  With  the  adop- 
tion of  the  Title  X Lead- Based  Paint  Hazard  Reduction 
Act  of  1992,  a $4  billion  abatement  industry  has  been 
launched.  This  industry  will  be  highly  regulated  in  that  it 
creates  a new  occupational  work  exposure  to  be  moni- 
tored by  the  Occupational  Safety  and  Health  Administra- 
tion. Also,  the  disposal  of  the  voluminous  amounts  of 
generated  hazardous  waste  will  be  expensive.  A recent  ran- 
domized trial  of  soil  and  interior  dust  abatement  showed 
modest  declines  in  blood  lead  concentrations  (about  2 p,g 
per  dl),  but  the  authors  concluded  that  such  intervention 
would  not  produce  substantial  clinical  or  public  health 
benefits.9  On  the  other  hand,  abatement  if  done  carelessly 
may  reintroduce  lead  into  a child’s  environment  and  re- 
duce the  efficacy  of  this  intervention.  If  we  wait  for  old 
houses  containing  lead  paint  to  outlive  their  usefulness, 
what  damage  will  be  done  to  children  in  the  interim?  If  we 
remove  lead-contaminated  paint  now  and  bear  the  cost, 
how  reliable,  efficacious,  and  safe  will  this  process  be? 
Only  limited  studies  exist.  There  is  a great  need  for  out- 
comes research  on  these  topics. 

Of  great  concern  is  that  some  practitioners  are  chelat- 
ing at  lower  and  lower  blood  lead  concentrations.  Stan- 
dard chelation  protocols  have  not  been  studied  for  their 
efficacy  and  long-term  safety  at  blood  lead  concentrations 
of  less  than  45  p,g  per  dl  (one  study  is  in  progress),  yet 
few  alternative,  effective,  and  economical  interventions 
have  been  proved  for  blood  lead  concentrations  in  the  10- 
to  45-p.g-per-dl  range.  The  echo  of  “do  no  harm”  looms 
over  this  approach.  Recent  work  suggests  that  redistribu- 
tion to  other  target  organs  may  occur  with  several  com- 
monly used  chelators.10"  Again,  outcomes  research  on 
such  interventions  is  needed. 

One  of  the  most  important  new  developments  in  our 
understanding  of  lead  toxicity,  which  is  discussed  by  Lan- 
drigan  and  Todd,  is  the  use  of  x-ray  fluorescence  of  bone 
to  determine  lead  content.  With  this  new  tool,  we  have  a 
new  measure  of  lead  exposure  or  dose.12  If  a person  had 
exposure  to  a constant  amount  of  lead  throughout  their 
lifetime  and  internal  exposure  was  well  equilibrated  with 
the  deposition  of  lead  in  bone  at  all  times,  a blood  con- 
centration might  be  indicative  of  body  burden  or  past  ex- 
posure. Such  is  not  the  case,  however.  Lead  exposure 
changes  throughout  our  lifetime,  and  the  physiologic 
processes  that  handle  lead  in  the  body  change  from  in- 
fancy through  old  age.  Therefore,  blood  lead  concentra- 
tions tend  to  reflect  recent  exposure.  Because  a portion  of 
all  lead  passing  through  the  body  is  deposited  in  bones, 
the  concentration  in  bone  will  represent  a measure  of  life- 
time exposure  or  “pass-through  dose,”  an  integrative  mea- 
sure of  the  amounts  of  lead  seen  by  the  soft  tissue  target 
organs.  This  has  been  validated  in  studies  where  inte- 


grated measures  of  past  exposure  are  shown  to  correlate 
well  with  bone  lead  levels  as  measured  by  x-ray  fluores- 
cence.1-' Because  most  of  what  we  know  about  the  effects 
of  lead  has  been  benchmarked  to  blood  lead  concentra- 
tions, a new  view  of  lead's  effects  in  relationship  to  bone 
concentrations  will  soon  be  available.  In  all  likelihood, 
bone  lead  concentrations  will  be  reflective  of  chronic  in- 
jury to  the  central  and  peripheral  nervous  system,  the  kid- 
neys, and  the  reproductive  system.  On  the  other  hand, 
biologic  processes  with  high  turnover  and  repair  (re- 
versibility) are  less  likely  to  correlate  with  cumulative 
past  lead  exposure  (hematologic,  vasopressor,  and  gas- 
trointestinal effects),  where  blood  lead  levels  will  remain 
indicative. 

Landrigan  and  Todd  question  whether  workplace  stan- 
dards of  lead  exposure  need  to  be  scrutinized  and  tight- 
ened. This,  no  doubt,  will  come  to  pass,  particularly  as 
scrutiny  of  the  workplace  and  biologic  monitoring 
become  more  convenient  and  practical.  Currently,  it  is 
estimated  that  less  than  10%  of  workplaces  with  lead  ex- 
posures have  effective  surveillance  programs.  If  blood 
lead  testing  were  to  become  more  convenient,  both  pedi- 
atric and  occupational  populations  would  benefit.  The 
CDC  is  currently  sponsoring  cooperative  agreements  and 
grants  to  promote  the  development  of  portable  blood  lead 
testing  devices.  Landrigan  and  Todd  suggest  that  the 
blood  lead  standard  be  lowered  from  50  to  10  |xg  per  dl. 
The  foundation  for  this  recommendation  is  the  mismatch 
between  50  |xg  per  dl  and  the  much  lower  concentrations 
associated  with  lead  effects;  however,  only  the  mild  vaso- 
pressor effect  of  low  blood  lead  concentrations  in  some 
populations  would  support  a standard  as  low  as  10  |xg  per 
dl.  Lowering  the  standard  to  10  p,g  per  dl,  however,  is  jus- 
tified on  the  basis  that  workers  should  not  have  exposures 
that  exceed  the  environmental  background  for  the  general 
population. 

At  least  several  million  children  may  be  at  risk  for 
some  loss  of  their  future  cognitive  potential,  and  more 
than  a million  workers  are  employed  in  lead-related  jobs. 
Our  body  burdens  of  lead  are  still  100-fold  higher  than 
those  of  ancient  peoples.  Unfortunately,  we  assimilate  our 
environment,  and  lead  will  always  be  present.  Are  we 
“plumb  crazy”?  As  the  effects  of  current  body  burdens  are 
compared  with  future  lower  backgrounds,  no  doubt  other 
effects  of  lead  may  be  discernible. 

JOHN  OSTERLOH,  MD 

Associate  Professor 
Departments  of  Clinical  Laboratory 
Medicine  and  Medicine 
University  of  California,  San  Francisco, 
School  of  Medicine 
San  Francisco  General  Hospital 
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Office-Based  Prevention — How 
Can  We  Make  It  Happen? 

The  article  by  Dr  James  in  this  issue  of  the  journal 
stimulates  discussion  about  the  best  ways  to  encourage 
the  use  and  delivery  of  clinical  prevention  services  in  of- 
fice practice.1  The  author  describes  a computer-based 
method  of  enhancing  prevention,  sending  yearly  remind- 
ers to  devote  a visit  to  patient-appropriate  prevention  and 
screening  activities.  The  prevention  activities  will  be 
those  deemed  age-  and  gender-appropriate  by  one  of  sev- 
eral expert  bodies,2-’  with  modifications  based  on  patient 
and  physician  preferences. 

How  might  such  a method  work  in  practice?  That  de- 
pends on  whether  patients  and  physicians  want  to  practice 
prevention  and  on  what  they  expect  from  their  efforts. 
Physicians  express  general  agreement  with  expert  guide- 
lines on  prevention,4-’  and  patients  say  that  they  are  will- 
ing to  practice  prevention.6-7  Still,  few  preventive  services 
are  provided  at  the  recommended  levels.  Only  a third  of 
women  receive  timely  and  appropriate  breast  cancer 
screening  services,  and  about  half  to  two  thirds  are  appro- 
priately screened  for  cervical  cancer.8'14  Of  high-risk  can- 
didates for  influenza,  in  any  year  only  20%  receive 
immunization,15  and  only  about  half  of  all  smokers  report 
that  they  have  ever  been  told  to  stop  smoking  or  to  smoke 
less  by  a physician.16  Even  among  relatively  affluent, 
well-insured  children,  only  45%  of  two-year-olds  and 
55%  of  six-year-olds  are  current  for  all  recommended  im- 
munizations.17 Other  prevention  services  have  similar  or 
even  lower  rates  of  appropriate  use.11 

There  are  a variety  of  reasons  for  our  failure  to  deliver 
prevention  services,  attributable  to  the  physician,  the  pa- 
tient, or  the  system  in  which  the  encounter  occurs.18  Time, 
both  the  patient’s  and  the  physician’s,  has  been  recog- 
nized as  a barrier.17'22  Physicians  in  a faculty  adult  primary 
care  practice  spent  just  8%  of  their  time  in  prevention, 
60%  of  this  in  breast  and  cervical  cancer  screening  and 
influenza  immunization.23  This  brief  period  includes  time 
spent  in  dedicated  prevention  visits  and,  more  often,  time 
borrowed  during  illness  visits. 

Attitudes  of  physicians  and  patients  may  also  form 
barriers  to  prevention.  Physicians  and  patients  may  find  it 


difficult  to  justify  expending  time,  money,  and  effort  on 
preventing  illness  that  seems  unlikely  or  distant.  Physi- 
cians who  are  not  preventionists24  by  training  may  find 
remote  outcomes  or  epidemiologically-based  predictors 
unsatisfying.24  Better  personal  health  habits  practiced  by 
physicians  have  been  shown,  for  male  physicians,  to  lead 
to  better  prevention  care  for  their  patients.25  The  Women 
Physicians’  Health  Study,  a study  of  the  health  and  coun- 
seling practices  of  10,000  women  physicians  being  con- 
ducted by  one  of  the  authors  (E.F.),  should  help  clarify 
whether  this  is  also  true  for  women  physicians. 

Physicians  may  also  forget  to  address  prevention  with 
their  patients,21  and  applying  risk  profiles  to  the  recom- 
mended schedules  can  make  providing  comprehensive 
prevention  services  even  more  complex.  For  example,  the 
US  Preventive  Services  Task  Force  (USPSTF)  specifies 
60  target  conditions  for  prevention  and  169  age-  and 
gender-specific  preventive  services.  One  study  used  a 
computer-based  algorithm  of  USPSTF  rules  based  on 
age-  and  gender-specific  risks  to  count  an  average  of  24.5 
recommendations  for  230  adult  ambulatory  patients.26  It  is 
a difficult  task  to  enumerate  all  appropriate  recommenda- 
tions and  harder  yet  to  complete  them.  Additionally,  the 
logistics  of  prevention,  such  as  the  scheduling  of  mam- 
mograms, often  done  off-site  from  physicians’  offices, 
provide  further  obstacles. 

Physicians  and  patients  may  base  decisions  on  pa- 
tients’ ability  to  pay  or  the  availability  of  insurance  reim- 
bursement for  preventive  services. ,3-22-27  Medicare,  whose 
lead  is  often  followed  by  private  insurance  companies, 
currently  pays  for  only  four  preventive  services:  mam- 
mography, Pap  smears,  pneumococcal  immunization,  and 
hepatitis  B immunization.28  Hillary  Rodham  Clinton,  in 
testimony  to  Congress  about  the  Health  Security  Act,  re- 
ported that  she  had  to  pay  out-of-pocket  for  her  last  mam- 
mogram before  her  husband’s  inauguration.  Even  when 
physicians’  and  patients’  knowledge,  attitudes,  and  sched- 
ules allow  for  a preventive  intervention  to  occur,  restric- 
tive and  short-sighted  financial  policies  may  provide  an 
enormous  impediment  to  implementation. 

Physicians  have  been  overwhelmed  with  preventive 
guidelines,  many  conflicting,7-21'  and  often  are  uncertain  of 
appropriate  screening  schedules  and  procedures,  leading 
some  to  underuse  them.  This  may  have  changed,30  how- 
ever, with  the  publication  of  the  USPSTF  “Guidelines  to 
Clinical  Prevention  Services”  in  1989.  That  report,  which 
included  evidence-based  recommendations  and  rankings 
of  the  effectiveness  of  available  prevention  services,  has 
been  widely  disseminated.  A new  USPSTF  report  and  the 
upcoming  “Put  Prevention  Into  Practice”  campaign  of  the 
Department  of  Health  and  Human  Services  Office  of  Dis- 
ease Prevention  and  Health  Promotion  may  further  im- 
prove physicians’  knowledge  about  and  confidence  in  the 
value  of  clinical  prevention  services. 

How  might  an  anniversary  letter  suggesting  a preven- 
tion visit  address  these  obstacles?  A visit  devoted  solely 
to  prevention  and  disease  screening  might  relieve  some  of 
the  time  pressure  felt  by  clinicians  to  work  on  established 
medical  problems,  though  there  is  no  guarantee  that  even 
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in  such  a visit  the  patient  or  the  physician  would  focus 
solely  or  even  primarily  on  prevention  tasks.  The  same 
computer  that  generates  the  anniversary  letter  might  also 
be  used  to  produce  educational  materials,  based  on  pa- 
tient characteristics,  that  inform  and  prompt  both  the  pa- 
tient and  the  physician  about  recommended  services,  an 
approach  that  some  feel  will  be  powerful.12-31  A recent  trial 
showed  that  mailed  reminders  tailored  to  specific  patient 
risks  and  concerns  can  increase  mammography  screen- 
ing.32 In  another,  patient  nonresponders  to  cholesterol 
screening  reminders  stressed  the  need  to  personalize  the 
message.4  Computers  can  be  made  to  be  less  forgetful 
than  physicians  or  patients,  removing  that  obstacle,  at 
least  while  the  reminder  letter  is  in  front  of  the  physician. 
In  time,  the  same  system  that  is  used  to  create  and  mail  an 
anniversary  letter  may  also  aid  in  scheduling  prevention 
services.  All  of  these  concerns  may  be  helped,  in  part,  by 
Dr  James’s  suggested  approach. 

The  hardest  problems  remain,  however.  Physician 
time  for  screening  for  breast  and  cervical  cancer  required 
10.5  minutes  for  each  mammogram  and  1 1.5  minutes  for 
each  Pap  smear  completed  just  to  counsel  the  patient, 
schedule  the  test,  look  up  results,  and  do  the  Pap  smear  or 
the  clinical  breast  examination.23  Screening  for  just  two 
diseases  took  up  to  22  minutes,  and  while  this  may  not  be 
required  every  year,  a single  hour  may  not  suffice  for  the 
60  conditions  on  the  USPSTF  schedule.  Reimbursement 
also  remains  a problem,  though  payment  in  the  form  of  a 
periodic  preventive  health  visit  fee  has  been  suggested.33 
Finally,  no  current  scheme,  computer-based  or  not,  can 
adequately  account  for  the  preferences  of  patients  and 
physicians  about  the  prevention  of  distant  diseases.  These 
would  seem  to  be  the  most  difficult  issues  about  office- 
based  prevention  services  to  resolve,  and  they  are  not 
likely  to  be  much  affected  by  an  anniversary  appointment 
devoted  to  prevention.  Ultimately,  Dr  James's  suggestion 
deserves  to  be  debated  and  its  value  demonstrated,  as 
does  any  thoughtful  attempt  to  promote  disease  preven- 
tion in  an  era  of  increasingly  constrained  health  resources 
and  increasing  emphasis  on  prevention. 

MICHAEL  RAFFERTY.  MD 
ERICA  FRANK.  MD.  MPH 
Department  of  Family  and 
Preventive  Medicine 
Emory  University  School 
of  Medicine 
Atlanta,  Georgia 
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Interpreting  Toxic  Intern  Syndrome 

To  the  Editor:  As  a medical  school  graduate  of  33  years 
and  a physician  in  private  practice  for  24  of  those  years,  I 
take  strong  exception  to  Dr  Dyer’s  conclusions  in  her 
commentary  in  the  April  issue.'  My  interpretation  of  her 
basic  conclusion  is  that  we  are  either  stuck  with  a terrible 
system— her  description— or  we  must  bring  unlimited  re- 
sources to  have  something  more  to  her  liking.  She  yearns 
for  the  coming  years  of  private  practice  or  an  academic 
life.  I have  news  for  her.  It  gets  worse.  She  will  be  called 
increasingly  to  spread  limited  resources  among  unlimited 
demands  for  them.  The  whole  thesis  of  managed  care  is 
to  justify  and  limit  requests  for  health  care.  Physicians 
have  to  learn  where  their  efforts  will  be  of  benefit  and 
push  hard  in  that  area  while  realizing  that  not  everything 
can  be  done  and  that  with  some  patients,  much  effort  will 
go  for  nought. 

I hope  that  Dr  Dyer  survives  (or  has  survived)  her  in- 
ternship and  will  go  on  to  enjoy  medicine  in  this  less  than 
perfect  but  still  very  interesting  world  where  she  can 
make  a difference,  even  if  it  is  not  as  great  a one  as  she 
would  like. 

WILLIAM  L.  NEWMEYER.  MD 

450  Sutter  St,  Ste  2215 

San  Francisco,  CA  94108-4291 
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Dr  Dyer  Responds 

To  the  Editor:  I was  surprised  at  the  dichotomous  reac- 
tion to  my  article.  On  the  positive  side,  my  fellow  interns, 
residents,  and  hospital  staff  generally  agree  with  the  sen- 
timents I expressed  and  claim  that  I have  captured  the  “in- 
ternship experience.”  They  appreciate  that  someone  has 
finally  put  into  writing  the  common  feelings  of  a resident's 
daily  life.  One  of  my  former  residents,  now  faculty,  plans 
to  make  the  article  required  reading  for  his  medical  stu- 
dents. I have  also  received  letters  from  other  physicians 
who  assure  me  that  things  do  get  better  in  private  practice. 

On  the  negative  side,  I have  been  questioned  as  to 
whether  1 should  even  have  gone  into  medicine.  Upon  re- 
turning to  the  Veterans  Affairs  hospital  I was  asked,  “How 
can  you  work  here  when  nothing  has  changed?”  Another 
physician  told  me,  “It's  not  a toxic  intern  syndrome,  it’s 
reality.”  I find  that  those  who  react  negatively  to  my  com- 
ments are  misinterpreting  them  or  missing  the  point. 

I wrote  “Toxic  Intern  Syndrome”  at  the  end  of  my 
year  of  training  in  internal  medicine  in  Fresno  to  gain 
some  perspective,  put  into  writing  what  was  going  on 
around  me,  and  start  questioning  the  process. 

The  issues  1 raised  are  those  faced  daily  by  house  staff 
and  primary  care  professionals  who  contribute  the  bulk  of 
the  medical  treatment  in  many  areas  for  the  homeless,  in- 
digent, veterans,  and  immigrants.  My  purpose  was  to  get 
people  to  take  notice,  to  remember  and  begin  thinking 


about  the  problems.  I hope  that  someone  else  reading  the 
article  will  find  the  solutions  to  the  problems.  Without 
questioning  there  is  no  change. 

KIRSTl  A.  DYER,  MD.  MS 
3754  San  Renton  Dr,  #24 
Santa  Barbara,  CA  93105 

The  Ethical  Versus  the  Legal 

To  the  Editor:  Dr  De  Ville’s  commentary  in  the  May, 
1994,  issue1  makes  the  point  rather  well  that  ethical  and 
legal  issues  should  be  separated  when  discussing  a bio- 
ethical  “hard  case.”  The  difficulty  comes  when  a case  pro- 
gresses from  discussion  to  action.  Physicians,  being  men 
and  women  of  action  but  needing  to  abide  by  the  law,  are 
bound  to  ask  the  legal  limits  of  what  actions  they  may 
take  in  a given  case.  Ethical  limits  are  generally  too  fuzzy 
to  serve  as  a guide  to  action  in  today’s  litigious  environ- 
ment. 

Consider  as  well  the  relative  incentives  and  penalties 
for  taking  a clinical  course  of  action  that  could  be  unethi- 
cal or  illegal.  Besides  high  self-esteem— not  usually  lack- 
ing in  physicians  anyway— and  (maybe)  the  respect  of 
patients  and  peers,  what  tangible  reward  is  there  for  mak- 
ing an  ethical  decision  in  a tough  case?  What  serious 
penalty  is  likely  to  follow  an  unethical,  but  legal,  course 
of  action? 

In  contrast,  imagine  trying  to  defend  a physician  in  to- 
day's courts  for  doing  the  right  thing  ethically  while 
knowing  it  might  be  illegal.  Keep  in  mind  the  ethical 
compromises  physicians  must  make  every  day  while  try- 
ing to  provide  good  patient  care  in  a cost-contained,  re- 
source-limited  practice  environment.  Do  not  forget  the 
second-guessing  by  a plaintiff’s  attorneys  and  expert  wit- 
nesses who  have  had  months  to  analyze  a decision  that  a 
physician  had  to  make  in  a matter  of  minutes. 

Of  course  it  is  important  not  to  mistake  law  for  ethics 
and  vice  versa,  but  if  you  are  on  a hard  case  and  you  are 
not  sure  what  to  do,  which  mistake  would  you  rather 
make?  That  is  why  I will  still  want  to  know,  “What  does 
the  law  say?” 

CHARLES  H.  NICHOLSON,  MD 

PO  Box  5476 

Santa  Barbara,  CA  93150 
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Dr  De  Ville  Responds 

To  the  Editor:  I appreciate  Dr  Nicholson’s  thoughtful 
letter  and  believe  that  his  comments  will  find  much  sup- 
port. 

Given  the  present  state  of  medicine  and  law,  it  is  im- 
portant that  physicians  know  what  the  law  says  about  rel- 
evant aspects  of  their  work;  however,  an  overreliance  on 
“what  the  law  says”  tends  to  taint  both  clinical  decision 
making  and  ethical  reasoning.  For  example,  a medical 
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staff  gathers  to  discuss  the  situation  of  a profoundly  ill 
and  permanently  injured  neonate.  The  attending  physi- 
cian (or  ethicist,  or  staff  attorney)  begins  the  meeting  by 
writing  the  federal  and  state  "Baby  Doe”  regulations  on 
the  blackboard.  The  ensuing  discussion  has  now  taken  on 
and  is  dominated  by  this  legal  frame  of  reference,  the  un- 
stated assumption  often  being  that  this  framework  is  pri- 
mary and  replaces  or  trumps  the  “best  interest  standard.” 
Legal  approaches  to  problems  engender  habits  of  mind 
that  are  profoundly  difficult  to  overcome. 

I would  suggest  only  that  ethics  committees,  medical 
staff,  and  individual  practitioners  defer  discussion  or  con- 
sideration of  the  legal  aspects  of  a case  until  they  have 
concluded  their  clinical  and  ethical  deliberations.  At  that 
point,  if  there  are  relevant  legal  considerations,  the  deci- 
sion maker  can  face  squarely  and  honestly  whatever  con- 
flicts arise. 

Dr  Nicholson  reminds  us  that  physicians  are  "men  and 
women  of  action”  and  require  guides  to  practice.  Ethical 
limits,  he  argues,  are  too  “fuzzy”  to  serve  as  such  guides; 
he  would  much  prefer  to  rely  on  legal  guides.  This  posi- 
tion appears  to  assume  that  legal  guides  and  standards  are 
not  fuzzy.  From  my  experience,  there  is  very  little  that  is 
definitive  or  clear  about  medical  jurisprudence  primarily 
because  medical  law,  like  medical  practice,  is  very  much 
a case-by-case  endeavor.  More  often  than  not,  when  I tell 
medical  professionals  what  “the  law  says,”  all  I can  tell 
them  is  maybe.  This  frustrating  level  of  legal  uncertainty 
is  all  the  more  reason  to  suggest  that  legal  reasoning  and 
concerns  should  play  a highly  circumscribed  role  in  ethi- 
cal deliberations. 

Dr  Nicholson  also  argues  that  legal  penalties  are  more 
onerous  than  those  imposed  for  ethical  violations.  Per- 
haps. I believe,  however,  that  most  physicians  are  in  the 
profession  to  do  the  right  thing— to  help  their  patients. 
They  have  a personal,  moral  commitment  to  their  calling. 


To  many  practitioners,  the  greatest  penalty  of  all  is  to  be 
robbed  of  one's  professional  identity  by  focusing  on  what 
one  believes  the  law  says  instead  of  what  one  believes  is 
proper  and  ethical  care.  And,  these  losses  are  ones  against 
which  no  one  can  insure.  Dr  Nicholson  suggests  that  ju- 
ries would  be  much  more  sympathetic  to  physicians  who 
follow  the  dictates  of  the  law  than  to  those  who  do  the 
right  thing.  He  may  be  correct,  but  it  is  not  obvious.  It 
may  sometimes  be  quite  difficult  to  divine  the  correct  or 
safest  legal  posture  prospectively.  Moreover,  there  is  sub- 
stantial evidence  that  juries  attempt  to  dispense  a form  of 
rough  justice,  frequently  straying  from  the  technical  dic- 
tates of  the  law  to  reward  or  at  least  protect  those  defen- 
dants who  do  the  right  thing. 

Dr  Nicholson’s  comments  regarding  the  relative 
penalties  for  illegal  and  unethical  behavior  raise  another 
interesting  problem.  Self  interest  (in  the  form  of  self  pro- 
tection) is  a legitimate  consideration  when  choosing 
among  various  alternative  courses  of  action.  This  obser- 
vation is  true  in  medicine  as  well  as  in  other  areas  of  life, 
even  though  physicians  have  limited  the  role  of  self  inter- 
est somewhat  by  pledging  to  act  in  the  best  interest  of 
their  patients.  But  the  existence  of  self  interest  as  a moti- 
vating factor  in  decision  making  does  not  alter  the  essen- 
tial content  of  one’s  ethical  duty  or  of  the  relevant  legal 
mandates.  It  merely  plays  a role  in  determining  how  fully 
physicians  will  comply  with  what  they  see  as  their  ethical 
and  legal  duties.  Having  worked  in  a medical  malpractice 
defense  office,  I understand  that  physicians  have  a per- 
sonal need  and  a professional  right  to  take  some  protec- 
tive measures.  It  is  imperative  to  remember,  however,  that 
one’s  choice  of  protective  measures  is  itself  a vexing  eth- 
ical problem. 

KENNETH  DE  VILLE.  PhD,  JD 
Dept  of  Medical  Humanities 
East  Carolina  University 
School  of  Medicine 
Greenville.  NC  27858-4354 
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Lessons  From  the  Practice 


Depression,  Fatigue,  and  Memory  Loss 

PIERO  MUSTACCHI,  MD,  San  Francisco , California 


The  disheartening  emptiness  of  my  early  days  in  prac- 
tice was  vicariously  remedied  by  an  occasional  night 
on  call  that  I took  for  an  elderly  friend.  This  physician 
was  literally  adored  by  his  patients.  I was  particularly  im- 
pressed bv  how  often  he  remained  the  physician  in  charge 
of  three  generations  of  the  same  family,  even  long  after 
members  of  those  generations  had  stopped  talking  amica- 
bly to  each  other. 

One  day  I was  having  lunch  with  my  benefactor  in  a 
hospital  cafeteria  when  he  called  out  to  an  approaching 
physician:  "Where  have  you  been  all  this  time?  The  last 
time  I saw  you,  you  really  looked  run  down.  Thank  God, 
now  you  look  great.  Tell  us  what  happened  to  you.” 

The  other  physician  sat  down  and,  after  a round  of  in- 
troductions, told  us  his  story. 

“I  am  well  now,  but  I did  not  have  an  easy  time.  It 
started  several  months  ago  with  a vague  feeling  of  full- 
ness in  my  epigastrium  and  bouts  of  really  explosive  diar- 
rhea. Needless  to  say.  I tried  a number  of  remedies.  They 
were  ineffective.  My  concern  and  worry  escalated.  I felt 
depressed,  moody,  and  irritable.  When  I developed  pares- 
thesia in  the  fingers  I decided  to  behave  like  a grown-up 
and  stop  this  "do-it-yourself’  medicine.  When  my  physi- 
cian told  me  that  all  my  blood  tests  were  normal,  that  he 
found  no  cause  for  alarm  on  an  upper  gastrointestinal 
study,  and  that  there  was  no  occult  blood  in  my  stools,  I 
felt  reassured.  He  told  me  that  I was  depressed,  and  I 
could  not  deny  that:  he  knew  I was  going  through  a di- 
vorce. It  was  not  surprising  that  he  should  conclude  that 
my  complaints  were  psychosomatic. 

"After  the  divorce  became  final  I felt  somewhat  better, 
but  improvement  was  very  brief.  The  numbness  spread  up 
my  legs  and  began  to  involve  the  saddle  area.  I began  to  no- 
tice a tight  feeling  in  the  chest  when  breathing.  I felt  short 
of  breath.  I lost  interest  in  work  and  in  patients.  I also  lost 
my  stamina.  I had  to  drag  myself  in  order  to  function,  but  I 
was  not  anemic.  After  another  battery  of  tests  and  a myelo- 
gram. 1 was  given  a clean  bill  of  health  by  another  friend 
who  attributed  my  hyperventilation  and  my  other  indis- 
putably psychosomatic  symptoms  to  my  mother's  death. 

"Then  I came  to  realize  that  not  only  had  my  mood 
changed,  but  also  my  memory  was  failing.  I could  not  re- 
call familiar  phone  numbers  or  the  punch  line  of  a joke  I 
was  about  to  tell.  The  ominous  thought  that  I could  be  de- 
veloping serious  brain  pathology  was  frightening,  but  I 


literally  panicked  on  the  day  my  ankle  went  limp.  I 
missed  the  brake  pedal,  and  I almost  killed  myself  in  a 
crash.  Suspecting  a brain  tumor,  the  very  next  morning  I 
flew  east  to  my  alma  mater. 

“Once  there.  I immediately  consulted  an  old  friend  of 
mine  who  had  become  a leading  internist.  He  found  that  I 
had  developed  a florid  peripheral  neuritis.  He  drew  a 
blood  sample  right  in  his  office,  and  it  turned  out  that,  for 
practical  purposes,  that  was  all  that  was  needed.  Accus- 
tomed to  examining  the  blood  smear  himself,  he  had  im- 
mediately noticed  my  hypersegmented  polys. 

"Thereafter  every  study  corroborated  his  presumptive 
diagnosis  of  atrophic  gastritis  with  pernicious  anemia. 
And  several  things  I had  known  about  suddenly  became 
explicable:  my  achylia  gastrica,  found  incidentally  many 
years  ago  during  a physiology  exercise;  my  more  recent 
glossitis  that  I had  blamed  on  a dentifrice  used  to  clean 
my  dental  plate;  and  the  curious  ridging  and  flattening  of 
my  nails.  How  my  body  had  managed  to  function  without 
gastric  acid  for  so  many  years  and  why  my  pernicious 
anemia  developed  so  late  is  certainly  a mystery.  What  is 
not  a mystery  is  that  pernicious  anemia  starts  as  a sensory 
neuropathy  which,  if  recognized  and  treated,  never  goes 
on  to  the  spastic  ataxia  that  characterizes  subacute  com- 
bined degeneration.” 

Eager  to  show  off  my  medical  knowledge.  I asked, 
“So  did  your  friend  start  right  away  giving  you  vitamin  B- 
12  every  day  while  counting  your  reticulocytes?” 

He  smiled  and  said:  "Well,  no.  He  had  never  seen  a 
peripheral  neuritis  of  nutritional  origin  as  florid  as  mine. 
So  he  convinced  me  that  as  a token  of  gratitude  to  my 
alma  mater  I should  donate  a piece  of  a peripheral  nerve 
to  their  permanent  collection  of  pathology  slides.  Treat- 
ment started  after  the  biopsy  was  completed.” 

He  then  described  the  dramatic  and  overpowering 
feeling  of  revitalization  he  experienced  within  days  of 
starting  vitamin  B-12  injections  and  the  incredible  speed 
at  which  he  recovered  normal  mentation  and  recall  capac- 
ity. He  lamented  his  mistake  of  consulting  colleagues  who 
had  stopped  looking  at  blood  smears  and  who,  familiar 
with  his  personal  plights,  could  not  resist  the  lure  of  psy- 
chosomatic explanations. 

“Oh  no!”  the  elderly  family  physician  interjected, 
"Your  real  error  was  not  consulting  me  in  the  first  place.  I 
give  all  my  patients  B-12  shots!” 


(Mustacchi  P:  Depression,  fatigue,  and  memory  loss.  West  J Med  1994;  161:194) 
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Lessons  From  the  Practice 


The  Last  Rancher  in  San  Jose 

DANA  F.  HOCH,  MD,  San  Jose,  California 


Iread  my  patient’s  obituary  in  the  paper:  “Tony  Torres, 
rancher,  aged  80  years.  Survived  by  nieces  Carmen 
Gonzales  and. . . 

Tony  came  up  from  Mexico  to  California  as  a young 
man.  Back  in  the  1930s,  San  Jose  was  a farm  town,  noth- 
ing but  orchards,  canneries,  and  fruit  packing  plants.  My 
older  patients  tell  me  that  back  then  the  air  was  so  clear 
the  Boy  Scouts  used  to  semaphore  to  each  other  at  night 
using  flashlights,  blinking  words  across  the  valley  from 
Mount  Hamilton  to  the  Santa  Cruz  Mountains.  Tony  and 
his  brother  picked  fruit  and  chopped  beets,  learned 
enough  English  to  supervise  the  labor  teams,  and  saved 
every  cent  they  could.  They  worked  on  a ten-acre  ranch 
owned  by  an  old  Italian  guy  and  by  the  1940s  had  saved 
enough  money  to  buy  the  place.  It  sat  up  in  the  foothills 
and  overlooked  the  valley  from  what  would  become,  a 
few  decades  later,  the  most  valuable  real  estate  in  the 
county.  His  brother  eventually  married  and  moved  away, 
but  Tony  kept  the  ranch  profitable  through  the  1960s. 
Then  the  changes  began. 

The  orchards  disappeared.  The  cash  crops  became 
computer  chips  and  housing  developments,  not  apricots 
and  prunes.  Tony  struggled  for  years  to  maintain  his  ranch 
and  keep  his  trees  alive.  He  laid  irrigation  pipes,  hired 
workers  to  help  with  the  shrinking  harvest,  and  cursed  the 
real  estate  developers  who  bought  up  the  land  around 
him.  When  the  canneries  all  closed  down  he  put  up  a fruit 
stand  at  the  top  of  the  dirt  road  that  curled  down  to  his 
stucco  and  Spanish  tile  house. 

Tony’s  neighbors  no  longer  were  ranchers,  but 
wealthy  executives  with  enough  money  to  buy  the  four- 
and  five-bedroom  ranch  style  homes.  The  newcomers 
would  purchase  some  of  Tony’s  harvest,  but  mostly  it 
went  to  waste.  On  their  way  down  to  Silicon  Valley  his 
neighbors  smiled  wistfully  at  the  old  gray-haired  Mexican 
guy  who  sat  on  a folding  chair  in  front  of  the  “Fresh  Apri- 
cots and  Prunes”  sign;  no  one  could  understand  why  he 
did  not  sell  the  land  and  cash  in — all  that  valuable  real  es- 
tate going  to  waste. 

The  drought  killed  his  trees  and  everything  dried  up. 
Tony  began  keeping  to  himself,  although  his  nieces,  who 
were  his  only  relations,  would  stop  by  now  and  then  for  a 
visit. 

“ Tio  Tony,”  his  niece  Carmen  would  plead,  “You 


ought  to  sell  this  place.  You  could  retire  and  then  go  re- 
lax, not  worry  about  these  old  trees.  The  old  times  are 
gone.  There  is  no  reason  to  keep  up  this  orchard!” 

“No,  Carmen,  never,”  he  would  insist.  “I’m  not  going 
to  live  down  there.”  Tony  would  shove  a callused  hand  out 
toward  the  smog  hugging  the  valley.  “I  won’t  go  live  in 
town.  All  that  noise.  They  are  all  crazy,  no?  Todos  estdn 
locos'.” 

Carmen  and  her  sister  began  cleaning  their  uncle’s 
house  once  a week.  They  brought  up  groceries  because  he 
stopped  leaving  his  old  ranch.  What  started  them  worry- 
ing was  that  he  neglected  even  washing  a dish,  and  he  let 
the  mess  just  pile  up,  not  even  keeping  himself  clean 
properly.  They  would  come  in  and  find  Tony  talking  to 
himself,  the  stovetop  burners  on  and  saucepans  scorched. 
Once  Carmen  discovered  him  in  the  toolshed;  he  was 
fumbling  around  with  rusted  irrigation  piping  and  swear- 
ing because  he  could  not  find  a decent  pipe  wrench. 

“77b,  all  your  trees  are  dead.  There  is  nothing  to  bring 
in  from  them.  No  hayfruta!  Why  are  you  out  here?” 

After  that  episode  Carmen  dragged  Tony  into  the 
clinic  to  see  a physician.  Until  our  first  meeting.  Tony  had 
not  been  to  a physician  for  his  entire  79  years. 

He  was  thin  and  wiry,  his  bronzed  face  unshaven  and 
seamed  by  the  years  spent  out-of-doors.  Tufts  of  gray  hair 
peeked  out  from  underneath  a Stetson-style  cowboy  hat, 
which  he  wore  with  dignity.  He  had  on  a blue  work  shirt 
and  worn  Levis,  held  up  by  a faded  brown  leather  belt. 
Tony  wore  snakeskin  cowboy  boots  with  two-inch  heels; 
even  with  them  he  was  a short  man.  He  spoke  to  me  in  the 
hybrid  Spanish-English  used  by  his  generation  of  immi- 
grants. 

‘Wo,  Doctor,  no  tengo  nada.  Me  siento  bien.  I don't 
have  anything  wrong.  I feel  fine.”  He  looked  at  his  niece 
with  worried,  sideways  glances. 

I examined  him  carefully  and  tested  his  mental  status. 
He  seemed  a little  undernourished — nothing  too  serious. 
Although  he  had  little  trouble  regaling  me  with  stories 
about  San  Jose  before  the  war,  he  did  not  know  the  cur- 
rent year  or  month. 

“Oh,  don’t  worry  about  those  things,”  he  scoffed. 

I sent  him  off  to  the  laboratory  and  spoke  to  Carmen. 

“Well,  he  seems  all  right  physically.  I am  sending  off 
a few  simple  blood  tests,  and  I will  prescribe  some  vita- 
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Lessons  From  the  Practice 


mins  for  him.  But  as  you  probably  know,  there  is  not 
much  I can  do  about  his  mind.”  I sighed  with  a mixture  of 
profound  respect  and  sadness  for  the  old  rancher. 

“My  uncle’s  only  wish  is  to  stay  on  his  ranch.  Doctor. 
My  sister  and  I will  do  our  best  to  keep  him  there.”  She 
smiled  and  shook  her  head,  like  a mother  trying  to  under- 
stand a misbehaving,  temperamental  child. 

I saw  Tony  every  month;  he  went  downhill  quickly. 
Carmen’s  sister,  a nurse’s  aide,  moved  into  Tony’s  spare 
bedroom.  She  kept  the  house  safe  and  Tony  clean.  My 
drugs  kept  him  asleep  at  night  and  prevented  him  wander- 
ing out  to  the  toolshed  alone,  where  he  could  have  injured 
himself.  Eventually  the  Stetson  he  wore  so  proudly  was 
replaced  by  a sagging  baby  blue  knit  ski  cap.  Tony’s  cow- 
boy boots  were  replaced  by  house  slippers  and  his  Levis 
by  diapers  and  flannel  pajamas.  At  the  end  he  just  refused 
to  eat  or  drink.  He  died  at  home,  his  nieces  at  his  bedside. 

I think  about  Tony  Torres  often.  I admire  my  patient’s 
stubborn  refusal  to  sell  his  ranch,  the  way  he  persevered 
with  working  it  as  long  as  he  could.  He  could  have  taken 
the  easy  road  and  accepted  the  new  ways  and  sold  his  ten 
acres.  He  probably  would  have  eventually  wound  up  in  a 
retirement  community  like  most  of  his  contemporaries, 
watching  television  and  waiting  for  the  next  illness.  On 
the  other  hand,  there  is  something  pathetic  about  how 
Tony  refused  to  accept  the  inevitability  of  change.  His 


ranch  became  an  anachronism  and  a symbol  of  his  men- 
tal and  eventual  physical  deterioration. 

In  a similar  way  to  my  patient’s,  there  are  forces  at 
work  in  my  life  over  which  I have  little  control,  forces 
that  are  changing  my  professional  and  personal  life.  De- 
cisions made  by  politicians  in  Washington  and  my  own 
hospital  administrators  have  profound  effects  upon  my 
daily  practice.  How  can  I adapt  to  the  new  ways,  perhaps 
anticipate  and  influence  them,  and  yet  maintain  my  in- 
tegrity and  a sense  of  creativity?  Will  I,  too,  near  the  end, 
peer  sadly  out  at  the  world  from  under  a knit  cap,  with  va- 
cant eyes,  desperate  for  reassurance  that  everything  will 
be  fine  and  just  as  I remember  it? 

5§C  ifl 

“ Lessons  From  the  Practice’’  presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are  en- 
couraged to  submit  their  ‘‘lessons’’  to  the  series’  editors. 

JONATHAN  E.  RODNICK,  MD 
STEPHEN  J.  McPHEE,  MD 
Assistant  Editors 
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Californio  Medical  Association 

Achki,  Charles,  Fresno.  Died  Jun  3,  1994, 
aged  70.  Graduate  of  University  of  Istanbul,  1 950. 
Licensed  in  California  in  1957.  Dr  Achki  was  a 
member  of  the  Fresno-Madera  Medical  Society. 

Beaton,  Colin,  Los  Gatos.  Died  Jun  8,  1994, 
aged  96.  Graduate  of  University  of  Toronto  Fac- 
ulty of  Medicine,  1923.  Licensed  in  California  in 
1937.  Dr  Beaton  was  a member  of  the  Santa  Clara 
County  Medical  Association. 

it 

Bingham.  Robert,  Desert  Hot  Springs.  Died 
May  1,  1994,  aged  83.  Graduate  of  University  of 
Colorado  School  of  Medicine,  Denver,  1938. 
Licensed  in  California  in  1946.  Dr  Bingham 
was  a member  of  the  Riverside  County  Medical 
Association. 

it 

Buller,  Wilmer,  Bakersfield.  Died  Jun  20, 
1994,  aged  78.  Graduate  of  Loma  Linda  Uni- 
versity School  of  Medicine,  Loma  Linda,  Cali- 
fornia, 1944.  Licensed  in  California  in  1945.  Dr 
Buller  was  a member  of  the  Kern  County  Medical 
Society. 

it 

Costello,  John  A.,  Palm  Springs.  Died  Jun 

17,  1994,  aged  90.  Graduate  of  University  of  Cal- 
ifornia, Irvine,  California  College  of  Medicine, 
1962.  Licensed  in  California  in  1975.  Dr  Costello 
was  a member  of  the  Riverside  County  Medical 
Association. 

it- 

Dullnig,  Michael  Max,  Sacramento.  Died 
Jun  1,  1994,  aged  37.  Graduate  of  Southwestern 
Medical  School,  Dallas.  Texas,  1 982.  Licensed  in 
California  in  1983.  Dr  Dullnig  was  a member  of 
the  Sacramento-El  Dorado  Medical  Society. 

it 

Fahey,  Norbert  J.,  Sacramento.  Died  May 
22, 1994,  aged  69.  Graduate  of  Marquette  Univer- 
sity School  of  Medicine,  Milwaukee,  Wisconsin, 
1950.  Licensed  in  California  in  1953.  Dr  Fahey 
was  a member  of  the  Sacramento-El  Dorado 
Medical  Society. 

it 

Fischer,  Frederick  N„  Sacramento.  Died  Jun 

18,  1994,  aged  69.  Graduate  of  University  of 
Zurich,  1954.  Licensed  in  California  in  1957.  Dr 
Fischer  was  a member  of  the  Sacramento-El  Do- 
rado Medical  Society. 

it 

Green,  Albert  J.,  Walnut  Creek.  Died  Jun  23, 
1994,  aged  57.  Graduate  of  Meharry  Medical  Col- 
lege, Nashville,  Tennessee,  1963.  Licensed  in 
California  in  1967.  Dr  Green  was  a member  of  the 
Alameda-Contra  Costa  Medical  Association. 


Iger,  Mortimer,  Bakersfield.  Died  Jun  16, 
1994.  aged  79.  Graduate  of  New  York  University 
School  of  Medicine,  New  York,  1939.  Licensed  in 
California  in  1953.  Dr  Iger  was  a member  of  the 
Kern  County  Medical  Society. 


it 


Ismael,  Ismil,  San  Jose.  Died  Jul  3,  1994,  aged 
50.  Graduate  of  State  University  of  New  York, 
Buffalo,  1972.  Licensed  in  California  in  1976.  Dr 
Ismael  was  a member  of  the  Santa  Clara  County 
Medical  Association. 


it 


Jenkins,  Herbert  W.,  Sacramento.  Died  May 
28,  1994,  aged  80.  Graduate  of  Stanford  Univer- 
sity School  of  Medicine,  Stanford,  California, 
1940.  Licensed  in  California  in  1940.  Dr  Jenkins 
was  a member  of  the  Sacramento-El  Dorado 
Medical  Society. 


it- 


Kotner,  Irvin  A.,  San  Bernardino.  Died  May 
26,  1994,  aged  77.  Graduate  of  Washington  Uni- 
versity School  of  Medicine,  St  Louis,  Missouri, 
1942.  Licensed  in  California  in  1952.  Dr  Kotner 
was  a member  of  the  San  Bernardino  County 
Medical  Society. 


Levin,  Edward  A.,  San  Francisco.  Died  Jun  9, 
1994,  aged  88.  Graduate  of  University  of  Califor- 
nia, San  Francisco,  1932.  Licensed  in  California 
in  1932.  Dr  Levin  was  a member  of  the  San  Fran- 
cisco Medical  Society. 


it 


Miller,  Milton  Merrit,  Napa.  Died  Jun  29, 
1994,  aged  85.  Graduate  of  Loma  Linda  Univer- 
sity, Loma  Linda,  California,  1947.  Licensed  in 
California  in  1947.  Dr  Miller  was  a member  of  the 
Napa  County  Medical  Society. 

it 


Nadjmabadi,  Fereydoun,  Walnut  Creek. 
Died  May  27,  1994,  aged  55.  Graduate  of  Univer- 
sity of  Tehran,  1965.  Licensed  in  California  in 
1973.  Dr  Nadjmabadi  was  a member  of  the 
Alameda-Contra  Costa  Medical  Association. 


it- 


Odland,  Theodore  M.,  Fresno.  Died  Jun  9, 
1994,  aged  70.  Graduate  of  Oregon  School  of 
Medicine,  Portland,  1953.  Licensed  in  California 
in  1956.  Dr  Odland  was  a member  of  the  Fresno- 
Madera  Medical  Society. 

it 


Pulley,  Hamlet  C.,  Berkeley.  Died  Mar  21. 
1994,  aged  91.  Graduate  of  St  Louis  University 
School  of  Medicine,  St  Louis,  Missouri,  1937. 
Licensed  in  California  in  1938.  Dr  Pulley  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 


Schulte,  Thomas  L.,  San  Francisco.  Died 
May  30,  1994,  aged  84.  Graduate  of  Stanford 
University,  1936.  Licensed  in  California  in  1936. 
Dr  Schulte  was  a member  of  the  San  Francisco 
Medical  Society. 


Shannon,  Chari.es  R.,  Sacramento.  Died  Apr 
25,  1994,  aged  73.  Graduate  of  Stanford  Univer- 
sity School  of  Medicine,  1952.  Licensed  in  Cali- 
fornia in  1952.  Dr  Shannon  was  a member  of  the 
Sacramento-El  Dorado  Medical  Society. 

it 


Simmang,  Arthur  V.,  Fresno.  Died  May  26, 
1994,  aged  80.  Graduate  of  University  of  Texas 
Medical  Branch,  Galveston.  1938.  Licensed  in 
California  in  1943.  Dr  Simmang  was  a member  of 
the  Madera  Medical  Society. 


Thompson,  Robert  K.,  Saratoga.  Died  Jun  19, 
1994,  aged  61.  Graduate  of  University  of  Mani- 
toba Faculty  of  Medicine,  Winnipeg.  Licensed  in 
California  in  1963.  Dr  Thompson  was  a member 
of  the  Santa  Clara  County  Medical  Association. 

it 


Thorpe,  Patrick  Hilton,  Dixon.  Died  Jun  22, 
1994,  aged  44.  Graduate  of  University  of  Louis- 
ville School  of  Medicine,  Louisville,  Kentucky. 
1977.  Licensed  in  California  in  1978.  Dr  Thorpe 
was  a member  of  the  Humboldt-Del  Norte  Med- 
ical Society. 

it 


Whalen,  William  J.,  Sacramento.  Died  May 
29,  1994,  aged  65.  Graduate  of  University  of  Illi- 
nois College  of  Medicine,  Chicago,  1954.  Li- 
censed in  California  in  1957.  Dr  Whalen  was  a 
member  of  the  Sacramento-El  Dorado  Medical 
Society. 


Woodard,  Margot  H.,  San  Francisco.  Died 
May  5,  1994,  aged  66.  Graduate  of  University  of 
New  Mexico  School  of  Medicine.  Albuquerque, 
1968.  Licensed  in  California  in  1971.  Dr 
Woodard  was  a member  of  the  San  Francisco 
Medical  Society. 


Denver  Medical  Society 

Miller,  Edward  Sidney.  Died  Jun  23,  1994, 
aged  77.  Graduate  of  Harvard  Medical  School, 
Boston,  Massachusetts,  1940.  Licensed  in  Col- 
orado in  1948. 
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PHYSICIANS  WANTED PHYSICIANS  WANTED 


Here’s  your 
opportunity  to 
practice  with  a colleague. 

Two  ob/gyns  can  practice  together  or 
independently  in  a quiet,  safe  town.  The 
primary  care  physicians  are  eager  to  refer. 
Realistic  net  income  after  expenses  may 
exceed  $250,000  per  year.  If  you'd  enjoy  an 
old-fashioned  downtown,  great  outdoor  recre- 
ation, and  an  easy  lifestyle,  please  call  Paul 
DeVivo,  (800)  538-4766  anytime.  Or  FAX 
your  CV  to  (510)  233-4019  for  this  and  other 
California  practices.  Levison  Associates,  6039 
Park  Ave,  Richmond,  CA  94805. 

Immediate  Response  Essential 


IMMEDIATE  OPENING  General  Internal  Medicine 
doctor.  Four  internist  practice.  Small  California  town 
ten  miles  from  beach.  Salary  $110,000  a year. 
Benefits  optional.  Call  (805)  525-7131.  Santa  Paula, 
California. 


Western  States  OPENINGS 

Many  multispecialty  groups  and  hospitals  have  asked 
us  to  recruit  for  over  300  positions  of  various  spe- 
cialties. Both  permanent  and  locum  tenens.  Send  CV 
to: 

Western  States  Physician  Services,  5627  E.  Kings  Canyon, 
Ste  156,  Fresno,  CA  93727,  or  call  (800)  873-0786. 


NORTHERN  CALIFORNIA  RECREATION  AREA.  Mul- 
1 tispecialty  group  has  immediate  opening  for  an  Inter- 
I nal  Medicine  practitioner  with  a particular  interest  in 
Critical  Care.  Clinical  activities  involve  full  range  of  In- 
ternal Medicine  outpatient  and  inpatient  practice. 
Beautiful  northern  California  location  offers  abundant 
recreational  opportunities  as  well  as  small  town  living. 
Competitive  salary  and  comprehensive  benefit  pack- 
age. Please  send  CV  to  10978  Donner  Pass  Rd,  Truckee, 
CA  96161. 

SAN  DIEGO.  COMMUNITY  HEALTH  CENTER,  serving 
Latino,  underserved  population,  seeks  BC/BE  Family 
Practitioner  or  Internist.  Tremendous  job  satisfaction, 
competitive  salary,  comprehensive  benefits,  loan  re- 
payment possible.  Contact  Joseph  Browne,  MD,  Med- 
I ical  Director,  Logan  Heights  Family  Health  Center, 
1809  National  Ave,  San  Diego,  CA  92113;  (619)  234- 
8171. 

ROCKY  MOUNTAIN  WEST  AND  SOUTHWEST  NEED 
I PHYSICIANS.  All  specialties  needed.  Urban,  rural,  solo, 
I group  opportunities,  all  close  to  mountain  recreation. 
I Call  Rita  Longino  at  (800)  279-5267  or  FAX  CV  to 
| (800)  467-1246  or  send  CV  to  WHS,  PO  Box  2107,  Cor- 
I rales,  NM  87048-2107. 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 
(800)  323-1732 
(503)  382-1732 
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Natividad  Medical  Center  is  seeking  Family  Practitioners  to 
join  our  Family  Practice  Residency  Program  and  Affiliated 
Community  Clinics. 

• Residency  affiliated  with  the  University  of  California,  San 
Francisco 

• Modem,  affordable  health  care  campus  on  present  site  to 
be  completed  by  1997 

• Community  of  1 10,000,  17  miles  inland  from  the 
Monterey  Bay  Area;  moderate  year  round  weather 

• Applicants  must  be  Board  Certified/Board  Eligible  as  a 
Family  Practitioner 

• Obstetrics  preferred  for  Residency  Faculty  position; 
optional  for  community  clinics 

If  this  sounds  like  what  you  are  looking  for,  and  you  are 
ready  to  join  an  energetic  team,  please  ask  for  more  informa- 
tion by  contacting: 

Richard  Brunader,  m.d. 

Director,  Family  Practice  Residency  Programs 
P.O.  Box  81611,  Salinas,  CA  93912 
408-755-4201. 

AA/EOE. 


a a a NATIVIDAD 
MEDICAL 
CENTER. 

FRIENDLY  PEOPLE-FAMILY  MEDICINE 


INTERNIST/FAMILY  PRACTICE.  Positions  for  well 
loved  multidisciplinary  Geriatric  health  center.  Part  of 
east  San  Francisco  bay  area  community  clinic  network. 
Participation  in  hospital  and  call  coverage  desired. 
Resident  teaching  and  UCSF  affiliation  possible.  Call 
(510)  644-6060.  


FOR  BEST  RESULTS  call  WJM  Classified  today! 
Reach  46,000  subscribers  throughout  the  western 
states.  Call  (415)  882-3376. 
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PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


SIMPLY  THE  BEST 

Locum  Tcncns 


Family  Practice  • Internal  Medicine  • Pediatrics 

The  T ocumsTompany 

1-800-735-6286 


DEAR  DOCTOR: 

If  your  goals  include  a quality  lifestyle,  a 
dynamic  medical  community,  excellent 
schools/universities,  and  beautiful  and 
affordable  housing,  then  we  have  the 
ideal  practice  opportunity  for  you! 

HOLY  FAMILY  HOSPITAL  and  the  MEDICAL 
STAFF  are  working  together  to  meet  the 
healthcare  demands  of  our  150,000  pa- 
tient population.  There  is  an  IMMEDIATE 
need  for  BC/BE  physicians  in  the  follow- 
ing specialties: 

• FAMILY  PRACTICE 

• INTERNAL  MEDICINE 

• GENERAL  SURGERY 

• OB/GYN 

SPOKANE,  WASHINGTON  (370K  metro 
population)  is  the  regional  Healthcare 
and  Cultural  center  offering  a sound 
economy,  unlimited  outdoor  recreation 
and  a mild  four  season  climate. 

CONTACT  with  CV  to:  Nancy  Chaffins 

JdOLY 
W)  FAMILY 
HOSPITAL 

N.  5633  LIDGERWOOD 
SPOKANE,  WA  99207 
(509)  482-2164 
FAX: (509)  482-2456 


California  Family  Practitioners 

■ Do  you  want  an  urban,  suburban,  or  rural 
practice  opportunity?  Levison  Associates  is 
California’s  premier  search  firm  with  practices 
throughout  the  state.  For  example,  you  can  join  a 
general  practice  and  do  OB  and  hospital  work  in 
a small  town.  Assume  the  practice  of  a retiring 
physician  with  no  hospital  work  and  no  OB.  Or, 
join  single  and  multispecialty  groups.  We’ll 
match  your  ideal  location  with  the  ideal  practice 
environment. 

Call  Lynn  Adamson.  (800)  538-4766  days, 
evenings,  or  weekends.  Or  FAX  your  CV  to 
(510)  233-4019.  Levison  Associates, 

6039  Park  Ave,  Richmond,  CA  94805. 


EXCELLENT  OPPORTUNITY  FOR  INTERNAL  MEDI- 
CINE PHYSICIAN  in  private  practice  multispecialty 
physician  group  in  San  Francisco.  Income  guarantee. 
No  investment.  Forward  CV  to  Box  263,  The  Western 
Journal  of  Medicine,  P0  Box  7602,  San  Francisco,  CA 

94120-7602. 

SELLING  YOUR  PRACTICE?  Place  an  ad  in  our  PRAC- 
TICES  AVAILABLE  section.  Call  (415)  882-3373. 


NO  ADMINISTRATION 
NO  CALL 
NO  TAXES 

What  this  excellent  opportunity 
does  have  is  low  crime,  affordable 
housing,  top-rated  public  schools, 
Reno,  Lake  Tahoe,  and  much  more. 
This  is  your  opportunity  to  work  as 
an  Emergency  Room  physician  and 
gain  a level  of  independence  that  so 
few  physicians  can  make  claim  to. 
You  choose  a three-  or  four-day 
work  week,  enjoy  a flexible  schedule 
and  earn  a comfortable  six-figure 
income  where  your  hard-earned 
dollar  goes  a long  way. 

For  more  information  on  this  oppor- 
tunity, please  send  your  CV  to: 

MERRITT,  HAWKINS,  & ASSOCIATES 

222  W Las  Colinas  Blvd,  Ste  1920 
Irving,  TX  75039 

Please  reference  2704 
or  call  John  Paulk  or  Steve  Welker 
at  (800)  288-1210  or  (714)  757-7750. 


OUTSTANDING  OPPORTUNITY  IN  WINE  COUNTRY. 

Internist  or  Infectious  Disease  Physician  can  find  a fully 
furnished  and  equipped  20-year  practice  ready  to  be  as- 
sumed Summer  or  Fall  1994.  Located  in  the  heart  of  the 
California  Wine  Country.  Beautiful  1,000  square-foot 
office  in  serene  wooded  setting.  Only  two  blocks  from 
superb  225-bed  hospital.  Price  close  to  that  of  office 
alone.  Hospital  may  assist  buyer  with  financing.  Reply 
to  Box  296,  The  Western  Journal  of  Medicine,  PO  Box 

7602,  San  Francisco,  CA  94120-7602. 

ASSOCIATE  IN  PEDIATRICS.  Kern  Medical  Center, 
Bakersfield,  California,  a teaching  hospital  affiliated 
with  UCLA  and  UCI  Schools  of  Medicine,  seeks  an  As- 
sociate in  the  Division  of  Pediatrics.  Prerequisites  in- 
clude eligibility  or  certification  by  the  American  Board 
of  Pediatrics,  strong  interest  in  teaching  and  qualifica- 
tions for  faculty  appointment  in  UCLA  Department  of 
Pediatrics.  Comprehensive  salary  and  benefit  package. 
A part-time  private  practice  is  permitted.  Medical  cen- 
ter is  in  central  California,  a mid-sized  urban  commu- 
nity with  moderate  cost  of  living.  Send  CV  and 
inquiries  to  Navin  Amin,  MD,  Chairman,  Department  of 
Family  Practice/Pediatrics,  Kern  Medical  Center,  1830 
Flower  St,  Bakersfield,  CA  93305. 

BC  OR  RECENTLY  BE  PHYSICIANS  NEEDED.  Los 

Angeles  and  Seattle  metropolitan  areas:  Family  Prac- 
tice, Pediatrics,  OB/GYN,  Industrial  Medicine,  Urgent 
Care,  and  Internal  Medicine.  Call  Chris  Warner,  Panther 
Enterprises  Physician  Recruiting  and  Placement,  (800) 
235-7601. 


YOUR 

ADVERTISEMENT 

HERE 


PHYSICIANS  WANTED 


PART-TIME  BOARD  CERTIFIED 
PSYCHIATRIST 


for  clinical  research  positions  in  Irvine,  Long 
Beach,  or  Northridge.  Our  research  team  is 
growing.  We  anticipate  that  in  Fall  '94  we'll 
need  additional  psychiatrists  (four  to  six 
hours  per  week  plus  free  office  space  for  pri- 
vate patients).  Appropriate  candidates  have  a 
substantive  interest  in  research,  medicine, 
patient  care,  and  the  clinical  aspects  of  psy- 
chiatry. 

The  physician  will  function  as  an  investigator 
and/or  co-investigator  on  clinical  studies 
from  which  data  are  submitted  to  the  FDA  for 
review.  Some  domestic  travel  is  required  and 
compensated.  Excellent  opportunity  for 
a self-motivated  psychiatrist  with  an 
interest  in  research.  Please  submit  your 
CV  or  resume  and  salary  requirements  (e.g. 
hourly  rate)  in  confidence  to: 

Dr  Charles  S.  Wilcox 
Executive  Director 
Pharmacology  Research  Institute 
PO  Box  17085 
Long  Beach,  CA  90807 


CALIFORNIA 

Primary  Care  Physicians  and  Radiologists  needed  to 
work  as  locum  tenens  statewide.  High  salary,  paid 
malpractice.  Work  whenever  and  wherever  you 
wish.  Permanent  placements  as  well.  INTERIM 
Physicians/  Western  Physicians  Registry; 
Northern  California,  Jim  Ellis,  Director,  (800) 
437-7676.  Southern  California,  Tracy  Zweig, 
Director,  (800)  635-3175. 


GROWING  AREA  IN  BEAUTIFUL  SOUTHWEST 

Colorado  with  numerous  recreational  and  cultural 
opportunities.  Mercy  Medical  Center  seeks  BC/BE 
Family  Practitioner  to  assist  existing  medical  staff 
with  admission  and  inpatient  load  and  assist  with 
various  medical  and  administrative  tasks.  Excellent 
quality  of  life,  superb  medical  staff,  excellent  salary 
and  benefits.  Send  CV  to  Bob  Conrad,  Vice  President, 
Mercy  Medical  Center,  375  E Park  Ave,  Durango,  CO 

81301.  Telephone  (303)  247-4311,  Ext  1550. 

GENERAL  INTERNIST.  The  department  of  Medicine 
at  Kern  Medical  Center  has  a position  for  a BC/BE 
General  Internist  to  join  a growing  faculty  in  a half-  ! 
time  teaching/research  endeavor.  The  Department  of 
Medicine  is  a UCLA-affiliated  Internal  Medicine 
Residency  Training  Program  with  a strong  emphasis 
on  resident  education  and  patient  care.  KMC  is  locat- 
ed in  a pleasant  central  California  community.  Please 
send  inquiries  to  Edward  L.  Arsura,  MD,  FACP, 
Chairman,  Dept  of  Medicine,  Kern  Medical  Center, 
1830  Flower  St,  Bakersfield,  CA  93305,  (805)  326- 

2200,  FAX  (805)  326-2950. 

DIRECTOR  OF  AMBULATORY  CARE  CENTER.  The 
Department  of  Medicine  at  Kern  Medical  Center  has 
a position  for  a Board  Certified  General  Internist  who 
will  take  on  a newly  developed  position  as  Director  of 
our  Ambulatory  Care  Center.  This  is  an  exciting  posi- 
tion at  a new  facility  requiring  well-developed  orga- 
nizational, personal,  and  educational  skills.  Kern 
Medical  Center  is  a UCLA-affiliated  Internal  Medicine 
Program  with  a strong  emphasis  on  resident  educa- 
tion and  excellence  in  patient  care.  KMC  is  located  in 
a pleasant  central  California  community.  Please  send 
inquiries  to  Edward  L Arsura,  MD,  FACP,  Chairman, 
Dept  of  Medicine,  Kern  Medical  Center,  1830  Flower 
St,  Bakersfield,  CA  93305,  (805)  326-2200,  FAX  (805) 
326-2950. 
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PHYSICIANS  WANTED 


: SOUTHERN  CALIFORNIA.  COMBINED  PHYSIATRY/ 
• INTERNAL  MEDICINE  or  Physiatry/Neurology  posi- 
I tion  available  in  a rehabilitation  unit  with  university 
I affiliation  and  private  practice.  Please  call  Rebecca 
I for  details,  (800)  783-4184. 

SPLASH— HAWAII  needs  Internists,  Pediatricians, 
I Family  Practitioners,  OB/GYN  (four  days),  Derma- 
Itologists  $ 1 30K,  Orthopedists  $200K. 
Multispecialists.  San  Diego  Occupational  Medicine, 
$ 1 50k.  Palm  Springs/San  Bernardino  Internal 
r Medicine,  Gynecologists,  Family  Practitioners, 
I Pediatricians.  Clear  speech.  CVs:  LAM  Associates, 

I Dept  W,  444  Hobron  Ln,  #207H,  Honolulu,  HI  96815- 
1229,  Pat  Lam.  (800)  258-4526,  11-11  pm  your  time. 

PHYSICIAN-AIDS  PROGRAM.  Full-time  faculty 
position  available  at  Santa  Clara  Valley  Medical 
Center,  a 400-bed  public,  full-service,  teaching  hos- 
pital affiliated  with  Stanford  University  School  of 
Medicine.  Position  is  fully  supported  by  other  med- 
ical, nursing,  and  ancillary  resources.  There  is  oppor- 
tunity for  clinical  research,  access  to  adjacent 
research  facilities  and  community  clinical  trials 
groups,  and  link  to  ACTG.  Position  to  deliver  ambula- 
tory care  in  new  facilities  with  internal  medicine  and 
ID  inpatient  attending  as  appropriate.  EEO/AA. 
Contact  David  A.  Stevens,  MD,  Professor  and  Chief, 
Div  of  Infectious  Diseases,  Dept  of  Medicine,  Santa 
Clara  Valley  Medical  Center,  751  S Bascom  Ave,  San 
Jose,  CA  95128. 

LOOKING  FOR  THE  PERFECT  POSITION?  Place 
a classified  advertisement  under  "POSITION 
WANTED”  and  get  noticed  by  46,000  physicians 
and  health  care  professionals.  Call  (415)  882- 
3376  to  place  your  ad. 

FAMILY  PRACTICE  POSITION  AVAILABLE  NOW. 

Progressive  three-physician,  four-physician  assistant 
group  needs  full-time  Board  Certified  Family 
Practitioner.  Immediate  availability.  After  one-year 
trial  period,  partnership  available  with  minimal 
investment.  Competitive  salary  and  benefits.  Contact 
Sue  Deegan  PO  Box  20700,  San  Jose,  CA  95160.  (408) 

997-9155. 

NEWPORT  BEACH,  CA.  EXCEPTIONAL  OPPORTU- 
NITY in  a beautiful,  state-of-the-art  facility  located 
minutes  from  the  beach.  Dynamic,  team-oriented 
managed  medical  clinic  specializing  in  alternative 
and  preventive  care  for  cardiovascular  disease  seeks 
highly  motivated  and  professional  physicians. 
Immediate  openings  for  full-  or  part-time  Board 
Certified  physicians  in  Family  Practice  or  Internal 
Medicine.  Guaranteed  income,  generous  bonuses,  and 
shareholder  opportunity.  If  you  seek  an  unparalleled 
lifestyle  in  one  of  Southern  California's  most  exclu- 
sive communities,  please  FAX  your  CV  and  letter  of 
intent  to  the  Lyon  Heart  Institute  at  (805)  294-0545, 
attention  Michael  Lyon,  MD. 

SOUTHERN  CALIFORNIA.  Rural  non-profit  health 
clinic  needs  a General  Practitioner  who  desires: 
direct  primary  health  care,  participation  in  chart 
review  and  quality  assurance,  clinic  hours  to  only 
7:00  pm,  minimum  hospital  admissions,  hospital  on 
call  two  weekends  per  month,  excellent  benefits, 
malpractice  100%  paid.  Please  send  CV  to:  Clinicas  de 
Salud  del  Pueblo,  Inc.,  Personnel  Office,  1116  "K"  St, 
Brawley,  CA  92227, 

OREGON.  FAMILY  PRACTICE  clinician  teachers 
needed  for  Oregon  Health  Sciences  University 
Department  of  Family  Medicine.  We  seek  clinician 
teachers  for  new  neighborhood  practices.  Duties  are 
chiefly  patient  care  plus  some  resident  and  student 
teaching.  Obstetrics  and  hospital  care  of  patients 
desired.  Send  CV  and  three  references  to  L.J.  Fagnan, 
MD,  Dept  of  Family  Medicine,  OHSU,  Mail  Code  FP 
Portland,  OR  97201-3098.  AA/EO  Employer. 

(Continued  on  Page  202) 
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"At  CIGNA  Healthcare, 
l have  the  freedom  to  enjoy 
an  active  social,  as  well  as 
professional,  life." 

CIGNA  Healthcare  gives  you  the  freedom  to  focus 
on  what’s  most  important...the  practice  of  good 
medicine.  We  take  care  of  the  accounting,  office 
management  and  more.  And  our  locations  offer  you 
some  of  the  best  practice  opportunities  and  lifestyles 
found  anywhere.  We  currently  have  the  following 
positions  available: 

SOUTHERN  CALIFORNIA 
Los  Angeles,  Orange,  Riverside 
& San  Bernardino  Counties 

Dermatologist  OB/GYNs 

Family  Physicians  Pediatricians 

Internists  Urgent  Care/FP  & Peds 

ARIZONA 
Phoenix  & Tucson 

Family  Physicians  OB/GYNs 

Geriatricians  Pediatricians 

Internists  Urgent  Care  Physicians 

Invasive  Cardiologist 

As  part  of  our  team,  you'll  enjoy  a predictable 
schedule.  What's  more,  CIGNA  Healthcare  offers 
competitive  salaries,  comprehensive  benefits,  and  the 
resources  of  a healthcare  leader.  For  more  information, 
call  or  send  your  CV  to: 

California:  CIGNA  Medical  Group,  Physician  Recruit- 
ment, 505  N.  Brand  Blvd.,  Suite  400-49,  Glendale,  CA 
91203,  (800)  468-9013.  EOE. 

Arizona:  CIGNA  Healthcare  of  AZ,  Physician  Recruit- 
ment, 11001 N.  Black  Canyon  Hwy.,  Suite  401-49,  Phoenix, 
AZ  85029,  (800)  252-2471.  EOE. 


CIGNA  Healthcare 

A Business  of  Caring. 


I 
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PHYSICIANS  WANTED 


Primary  Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a pro- 
fessional group  of  physicians  provid- 
ing medical  services  to  380,000 
members  of  Kaiser  Permanente  in 
Oregon  and  SW  Washington,  has 
full-time  and  part-time  opportuni- 
ties in  general  family  practice  or 
urgent  care  for  BC/BE  Family 
Physicians  and  Internists  in  the 
Portland/Vancouver  and  Salem,  OR 
areas  and  Longview,  WA.  In  Salem, 
opportunities  exist  for  Family  Physi- 
cians or  Internists  with  a special 
interest  or  expertise  in  geriatrics. 

Our  program  offers  a profession- 
ally stimulating  environment,  a 
quality  lifestyle  in  the  Pacific  North- 
west, signing  bonus  and  a competi- 
tive salary/benefits  package.  For- 
ward inquiry  and  G.V.  to:  W.  J. 
Weiland,  M.D.,  Regional  Med- 
ical Director,  NORTHWEST 
PERMANENTE,  P.C.,  2701 
N.W.  Vaughn  St,  #300,  Portland, 
OR  97210-5398.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente  PC. 
Physicians  and  Surgeons 


MARKS  MEDICAL  PLACEMENTS 
Joyce  Marks-President 

Immediate  opportunities  for  BC/BE  physicians  in  South 
Carolina,  Kentucky,  Kansas,  Georgia,  Texas,  Nevada, 
Louisiana,  Washington,  Southern,  and  Northern 
California;  the  BEST  locations.  Family  Practice,  Internal 
Medicine,  OB/GYN,  Pediatrics,  Dermatology,  Physician 
Assistants,  Nurse  Practitioners. 

Please  send  C V to: 

Joyce  Marks-President 
Marks  Medical  Placements 
2170  Century  Park  East,  #806 
Los  Angeles,  CA  90067 

Or  Call:  (310)  556-2126,  FAX  (310)  556-1604 

AT  NO  COST  TO  PHYSICIAN 


REWARDING  OPPORTUNITY  to  practice  the  full  range 
of  Family  Medicine  (with  Obstetrical  option  if  desired) 
in  a long-standing  community  health  center.  BC/BE 
Family  Practitioners  needed  to  join  existing  staff  com- 
posed of  Family  Physicians,  Internists,  and  Pediatri- 
cians on  the  Waianae  Coast.  Academic  positions  also 
available.  Full  benefits  package  and  competitive  salary. 
If  interested,  call  or  send  CV  to  Pua  Kalawa,  Waianae 
Coast  Comprehensive  Health  Center,  86-260  Farring- 
ton Highway,  Waianae,  HI  96792;  (808)  696-7081. 

OB/GYN  for  lucrative  practice  in  the  Central  Valley  of 
California  near  San  Francisco,  Lake  Tahoe,  and 
Yosemite.  Please  call  Rebecca  for  details,  (800)  783- 
4184. 


California  pediatricians 

Do  you  want  an  urban,  suburban,  or  rural  practice 
opportunity?  Levison  Associates  is  California’s 
premier  search  firm  with  practices  throughout  the 
state.  For  example,  you  can  join  two  other 
Pediatricians  in  a prestigious  Sacramento  suburb. 
You  may  join  a group  in  the  Sierras  where  you'll 
have  four  seasons  and  spectacular  skiing.  We'll 
match  your  ideal  location  with  the  ideal  practice 
environment. 

Call  Paul  DeVivo  or  Lynn  Adamson 
(800)  538-4766  days,  evenings,  or  weekends. 
Or  FAX  your  CV  to  (510)  233-4019. 
Levison  Associates,  6039  Park  Ave,  Richmond, 

CA  94805. 


PACIFIC  NORTHWEST  AND  ROCKY  MOUNTAIN/ 
SOUTHWEST  LOCATIONS.  Locum  tenens  assign- 
ments in  Emergency  Medicine,  Primary  Care,  and  Ra- 
diology. Urgent  need  for  locum  tenens.  Benefits 
include  malpractice,  lodging,  and  transportation.  As- 
signments vary  in  duration.  Permanent  placement  also 
available.  Call  or  write  Lorie  or  Susan,  Interim  Physi- 
cians, 4155  E Jewell,  #1018,  Denver,  CO  80222;  (800) 

669-0718. 

BC/BE  FAMILY  PRACTITIONER  with  interest  in  0B 
and  a commitment  to  caring  for  the  underserved 
needed  to  join  clinics  in  Grandview  and  Walla  Walla, 
Washington,  and  Hermiston,  Oregon.  All  clinics  located 
in  rural  settings  with  abundant  recreational  activities. 
Competitive  salary,  Public  Health  Service  loan  repay- 
ment slots,  and  excellent  benefit  package  including 
paid  malpractice.  Contact  Mayling  Chin,  Recruiting 
Specialist,  or  Ann  Garza,  Director  of  Personnel  at 
Yakima  Valley  Farm  Workers  Clinic,  P0  Box  190,  Top- 

penish,  WA  98948,  or  (509)  865-5898. 

CALIFORNIA,  ACADEMIC,  MULTISPECIALTY  group 
practice  seeks  Family  Practitioners,  Internists,  and  Pe- 
diatricians for  Primary  Care  practice  opportunities. 
These  physicians  will  qualify  for  faculty  appointment 
in  the  School  of  Medicine.  They  will  admit  patients  to 
the  school's  three  teaching  hospitals.  They  will  refer 
specialty  cases  to  faculty  colleagues.  Competitive 
salaries  are  being  offered  with  potential  for  incentive 
bonus.  A comprehensive  benefit  package  is  provided. 
Respond  to  Loran  Hauck,  MD,  Medical  Director,  Loma 
Linda  Faculty  Medical  Group,  11370  Anderson  St,  Ste 
3000,  Loma  Linda,  CA  92354;  (909)  799-3315. 
CALIFORNIA.  MONTEREY  BAY.  Full-/part-time  posi- 
tions available  with  Monterey  Bay's  largest  and  most 
successful  Urgent  Care  network.  Generous  guarantee, 
incentive  plan,  and  benefit  package.  Malpractice  cov- 
ered. Practice  in  California's  most  beautiful  coastal 
recreational  area.  BC/BE  Emergency  Medicine  or  Fam- 
ily Practice  specialists  preferred.  Contact  Rob  Colyn,  VP 
of  Personnel,  Doctors  on  Duty  Medical  Clinics,  19000 
Portola  Dr,  Ste  100,  Salinas,  CA  93908;  (408)  455- 
2424. 

ENJOY  THE  GREAT  SOUTHWEST.  Thomas-Davis 
Medical  Centers,  one  of  Arizona's  fastest  growing  mul- 
tispecialty groups  is  seeking  BC/BE  Internal  Medicine, 
Family  Practice,  OB/GYN,  and  Hematology/Oncology 
Physicians.  200  physicians  strong,  TDMC  has  provided 
health  care  services  in  Arizona  for  more  than  75  years. 
For  more  information  regarding  this  practice  opportu- 
nity, contact  William  Trainor,  TDMC,  6135  N 7th  St, 
Phoenix,  AZ  85014,  or  call  (800)  539-2529,  or  FAX  CV 

to  (602)  530-6255. 

CALIFORNIA.  Ambulatory  Care/Family  Practice-CEP  is 
a partnership  of  Ambulatory  Care  and  Emergency 
Medicine  specialists.  We  currently  staff  nine  free- 
standing clinics  in  northern,  central,  and  southern  Cal- 
ifornia, and  have  upcoming  openings  for  physicians 
specializing  in  Family  Practice.  We  offer  shared  own- 
ership, excellent  compensation,  health,  and  disability 
insurance,  retirement  program,  and  many  other  bene- 
fits. For  more  information,  send  CV  or  call  John 
Gravette,  CEP,  2101  Webster  St,  Ste  1050,  Oakland,  CA 
9461 2 ; (800)  842-261 9.  


ACROSS  THE  WEST 
Locum  Tenens 

Medical  Doctor  Associates,  Inc.  /\||  SpCCisItiCS 

Flexible  schedules,  competitive  compensa- 
tion, per  diem,  permanent  potential.  Call 
(800)  683-3500  or  FAX  (801)  392-1095. 


OREGON.  Medical  Director  needed  for  Oregon  Health 
Sciences  University  Department  of  Family  Medicine. 
Duties  are  to  provide  patient  care  and  resident  and 
student  teaching  at  the  Family  Practice  patient  care 
clinic.  Obstetrics  and  hospital  care  of  patients 
desired.  Send  CV  and  three  references  to  L.J.  Fagnan, 
MD,  Dept  of  Family  Medicine,  0HSU,  Mail  Code  FP, 
Portland  OR  97201-3098.  AA/E0  Employer. 

SAN  FRANCISCO  BAY  AREA.  BC/BE  PRIMARY 
CARE  INTERNIST  or  Family  Practitioner  to  join  Marin 
Community  Clinic,  serving  a low  income,  40% 
Hispanic  population.  80%  clinical,  20%  administra- 
tive duties  as  Medical  Director.  On  the  Marin  General 
Hospital  campus,  20  minutes  from  San  Francisco.  CV 
to  Nance  Rosencranz,  MCC,  P0  Box  760,  Larkspur,  CA 

94977,  or  FAX  (415)  461-7334. 

FAMILY  PRACTITIONERS.  Immediate  locum  tenens 
and  permanent  assignments  for  Family  Practitioners 
who  do  Obstetrics.  Ongoing  needs  in  numerous 
states.  We  compensate.  We  insure.  Call  Frank 
Canaday  today  toll-free  at  (800)  226-6347  for 
details.  "HKA... Placing  tomorrow's  healthcare  needs 
today." 

GERIATRICIAN/INTERNAL  MEDICINE/FAMILY 
PFtACTICE.  We  are  seeking  a physician  with  Geriatric 
training  and  certification  to  participate  in  an  active 
clinical  and  teaching  practice  at  a university-affiliat- 
ed teaching  program  in  Northern  California. 
Competitive  salary  and  fringe  benefits.  Send  CV  to 
Gary  W.  Steinke,  MD,  Santa  Clara  Valley  Medical 
Center,  750  S Bascom  Ave,  San  Jose,  CA  95128. 

OREGON/WASHINGTON.  BC  FAMILY  PRACTITIONER 

to  join  expanding  single  specialty  group.  Multiple 
clinic  sites  near  Portland  and  Seattle.  Income  guaran- 
tee, excellent  benefits,  partnership.  Enjoy  the 
Northwest-hiking,  boating,  skiing,  and  abundant 
cultural  activities.  Practice  with  congenial  colleagues 
who  balance  quality  medicine  with  quality  lifestyle. 
Call  Jan,  (800)  789-1190  or  (206)  389-9191. 

CALIFORNIA.  Ambulatory  Care/Family  Practice-CEP  is 
a partnership  of  Ambulatory  Care  and  Emergency 
Medicine  specialists.  We  currently  staff  nine  free- 
standing clinics  in  northern,  central,  and  southern  Cal- 
ifornia, and  have  upcoming  openings  for  physicians 
specializing  in  Family  Practice.  We  offer  shared  own- 
ership, excellent  compensation,  health,  and  disability 
insurance,  retirement  program,  and  many  other  bene- 
fits. For  more  information,  send  CV  or  call  John 
Gravette,  CEP,  2101  Webster  St,  Ste  1050,  Oakland,  CA 

94612;  (800)  842-2619. 

PACIFIC  NORTHWEST.  Placement  specialists  serving 
northern  California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine,  Family 
Practice,  OB/GYN,  General  Surgery,  Pediatrics,  and  all 
other  specialties.  Barbara  Stoefen,  President,  The 
O'Kane  Group,  25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR 
97701;  (800)  451-0700,  FAX  (503)  389-5134, 

SACRAMENTO.  BC/BE  PHYSICIAN  for  busy  urgent 
care  center.  Excellent  package  with  early  partnership. 
Send  RV  to  Number  298,  Western  Journal  of 
Medicine,  P0  Box  7602,  San  Francisco,  CA  94120- 
7602. 

THINKING  OF  PLACING  AN  AD  IN  OUR  NEXT 
ISSUE?  The  deadline  for  the  October  issue  is  Septem- 
ber 1st.  Don't  delay.  Call  (415)  882-3376  to  place  your 
classified  ad  today. 
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PHYSICIANS  WANTED 


l 


I 


PRACTICE  OPPORTUNITY 

SUNNYVALE,  (NORTHERN)  CALIFORNIA 

OCCUPATIONAL  MEDICINE 

EXCELLENT  OPPORTUNITY.  Large  mul- 
tispecialty group  with  an  expanding 
Division  of  Occupational  Medicine  has 
an  immediate  opening  for  a qualified, 
energetic  physician.  We  are  seeking  a 
career-minded  physician  with  superb 
clinical  and  communication  skills. 
Experience  with  managed  care,  comput- 
ers, and  teaching  is  desirable. 

We  are  offering  a full-time  position  with 
an  opportunity  to  become  a shareholder 
after  18  months. 

For  more  information  regarding  this 
opportunity,  please  contact: 

Kathleen  Strawbridge 
Medical  Staff  Coordinator 
Sunnyvale  Medical  Clinic 
301  Old  San  Francisco  Rd 
Sunnyvale,  CA  94086 
(408)  730-4309 


Ml  Sunnyvale 

A /forlir'nl  f 


Medical  Clinic 


THE  SOUTHWEST  IS  CALLING 

Leading  medical  providers  in  Arizona,  Nevada, 
Utah,  Colorado,  and  New  Mexico  have  asked  us 
to  find  the  best  available  BC/BE  physicians  in 
the  specialties  of  Orthopedic  Surgery,  Internal 
Medicine,  Family  Practice,  Pediatrics,  Urgent 
Care,  OB/GYN,  Psychiatry,  Hematology/ 
Oncology,  Radiology,  Occupational  Medicine, 
ENT,  MED/PED,  Cardiology,  Nephrology,  and 
Pulmonology.  Top  benefits,  profit  sharing,  guar- 
antee first  two  years,  plus  incentive  pay,  early 
shareholder.  Please  call  CPR  Tucson,  (800)  658- 
9166,  FAX  (602)  322-2676,  or  in  Phoenix,  (800) 
657-0354,  FAX  (602)  433-9548. 


COME  TO  THE  LAND  OF  ENCHANTMENT.  Sunny 
New  Mexico  seeking  senior  physician  for  300-bed 
state-operated  facility  for  people  with  developmental 
disabilities.  Seeking  individual  who  is  looking  for  a 
challenge  and  personal  growth,  able  to  provide  pri- 
mary care  to  adolescents  and  adults  with  develop- 
mental disabilities,  willing  to  work  on  a multidiscipli- 
nary team,  and  willing  to  provide  education  to 
University  of  New  Mexico  trainees.  Potential  for  aca- 
demic appointment.  Minimum  qualifications:  gradu- 
ation from  an  accredited  medical  school,  completion 
of  an  approved  internship  and  licensure  by  the  New 
Mexico  Board  of  Medical  Examiners.  For  information 
contact  Javier  Aceves,  MD  at  (505)  841-5226. 


reach  50,000 

physicians 

nationwide 

concentrated 
audience  in  10 
western  states 

affordable 
ad  rates 

friendly  staff 


Call 

Classified 
Advertising 
for  more 
information: 

(415)882-3376 


PHYSICIANS 

San  Mateo  County,  located  30  miles  south  of  San  Francisco, 
is  currently  seeking  the  following  Physicians  for  our  Health 
Services  Department: 

• FAMILY  PRACTITIONER 

or  PRIMARY  CARE  INTERNIST 

• PEDIATRICIAN 

We’re  looking  for  energetic,  enthusiastic  Individuals  to 
establish  a new  clinic  delivering  comprehensive  primary  care 
to  an  underserved  population.  Bilingual  skills  in  English/ 
Spanish  highly  preferred.  Outpatient  care  only;  call  not 
necessary.  For  consideration,  please  contact  Maren 
Pedersen,  M.D.  at  (415)  573-3436  or  Sue  Ferren  at 
(415)  573-2367. 

• STAFF  PHYSICIAN 

We’re  looking  for  an  enthusiastic  staff  physician  to  act  as  an 
active  member  of  the  medical  staff  at  our  growing  long-term 
care  facility.  You’ll  handle  an  interesting  and  active  practice 
consisting  of  subacute,  post-surgical,  AIDS  and  post-stroke 
care.  To  qualify,  you  must  be  a board  certified  family 
practitioner  or  internist.  Experience  in  rehab,  AIDS,  med- 
psych  and  long-term  care  preferred.  For  consideration, 
contact  Harrison  Gill,  M.D.  at  (415)  312-5298  or  Sue  Ferren 
at  (415)  573-2367. 

We  offer  a competitive  salary  and  outstanding  benefits 
package  and  are  an  equal  opportunity  employer. 


San  Mateo  County 


PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


CALIFORNIA.  EXCELLENT  OPPORTUNITY  available 
in  1994  to  early  1995  for  a BC/BE  oncologist-hema- 
tologist to  join  a busy,  two-person,  subspecialty  prac- 
tice in  San  Francisco  bay  area.  Modern  facilities 
available  to  deliver  high  quality,  outpatient-based, 
comprehensive  cancer  care.  Protocol  participation 
available  through  SWOG-NSABP.  Extremely  competi- 
tive salary  and  benefit  package  leading  to  early  part- 
nership. Please  send  CV  to  Number  297,  Western 
Journal  of  Medicine,  P0  Box  7602,  San  Francisco,  CA 
94120-7602. 

NORTHERN  CALIFORNIA  RECREATION  AREA.  Mul- 
tispecialty group  has  immediate  opening  for  a Family 
Practice  physician.  Clinical  activities  involve  full  range 
of  Family  Practice  outpatient  and  inpatient  practice. 
Beautiful  northern  California  location  offers  abundant 
recreational  opportunities  as  well  as  small  town  living. 
Competitive  salary  and  comprehensive  benefit  pack- 
age. Please  send  CV  to  10978  Donner  Pass  Rd,  Truckee, 
CA  96161. 

WJM  ADS  GET  RESULTS.  Call  (415)  882-3376. 

Experience  Colorado! 

An  outstanding  Family  Practice  opportu- 
nity awaits  you  in  this  friendly  Colorado 
community!  Our  well-established  and 
successful  group  is  seeking  an  associate  to 
provide  full-range  Family  Medicine  and  will 
provide  a competitive  income  guarantee, 
comprehensive  benefits  and  l-in-4  call 
coverage  to  the  right  candidate. 

Best  of  all,  you  and  your  family  will  benefit 
from  the  fantastic  lifestyle  available  with  ac- 
cess to  year-round  outdoorrecreation  as  well  as 
the  great  schools,  family-oriented  community 
and  low  cost  of  living  in  the  area.  Call  today  for 
details,  SHANNON  FOX,  1-800-235-6745. 


SIMPLY  THE  BEST  LOCUM  TENENS  PLACEMENT 
OPPORTUNITIES  nationwide  for  Internal  Medicine, 
Pediatrics,  and  Family  Practice.  Try  a practice  before 
you  sign.  Call  The  Locums'  Company  today  at  (800) 
735-6286. 

THE  PRIME  SOURCE.  Advertise  your  next  conference 
in  WJM’s  monthly  CME  section.  Call  (415)  882-5178 
for  details  on  maximum  awareness. 


NORTHWEST  REGION 

Physicians  needed  to  join  a multispecialty 
group,  partnership,  or  solo  practice,  due  to 
the  explosive  population  growth.  BC/BE 
physician  specialties: 

• FAMILY  PRACTICE  • PEDIATRICS 

• CARDIOLOGY  • PSYCHIATRY 

• INTERNAL  MEDICINE  • ORTHOPEDICS 

Excellent  practice  opportunities  offer  guar- 
anteed income  and  a strong  referral  base. 

Contact  with  CV  to: 

Marge  Becker,  Owner/Manager 
BECKER  PHYSICIAN  PLACEMENT 
4407  N Division,  Ste  500 
Spokane,  WA  99207 
(800)  945-4066/FAX  (509)  484-6317 


(Continued  on  Page  204) 
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Physicians 


in  Internal  Medicine 
and  General  Practice 
and  Psychiatrists,  Chief,  Senior  and  Stall  posi- 
tions full-time  and  part-time. 


The  California  Department  of  Corrections  has 
positions  available  in  one  of  our  newer  prison  com- 
plexes in  the  Wasco  State  Prison  Reception  Center 
near  Bakersfield  and  San  Luis  Obispo,  with  easy 
access  to  the  coast  and  mountains,  and  affordable 
housing  in  open  country  for  great  family  living.  We 
offer  competitive  salary  and  excellent  benefits,  and 
our  new  safety  retirement  package.  For  more  infor- 
mation on  the  positions  at  Wasco,  call: 


Chief  Medical  Officer.  (805)  758-8400  Ext.  5908 
or  FAX  your  resume  to  (916)  327-1436.  EOE. 


A 


NEW  LAWS  PUT  DOCTORS  AT  RISK 

Do  you  understand  the  many  new  feder- 
al laws  and  regulations  which  apply  to 
medical  offices?  We  will  perform  an  on- 
site survey  of  your  office  and  practice, 
find  the  potential  problems,  and  help 
you  correct  them.  Our  fees  are  lots  eas- 
ier to  take  than  a million  dollar  lawsuit 
or  large  fine. 

COMPLIANCE  SURVEY  SERVICE 
(800)  605-9535 


LOCUM  TENENS 


FREEDOM  CHOICES 
EXCELLENCE 


Family  Practice  • Internal  Medicine  • Pediatrics 


ON  BEAUTIFUL  MENDOCINO  COAST.  Locums  cov- 
erage needed  for  general  medical  practice  approxi- 
mately 3/1/95-7/1/95.  Salary,  housing,  and  use  of  car. 
Four  days  per  week  and  every  fourth  weekend.  Send 
CV  to  J.  Wallace,  510  A Cypress,  Ft.  Bragg,  CA  95437. 
FAX  (707)  964-1779. 


m 

HKA  LOCUM  TENENS  is  looking  for 

H 

quality  physicians  to  do  Locum  Tenens. 

We  have  opportunities  coast-to-coast. 

K 

We  furnish  Occurrence  Malpractice 

Insurance  (no  tail  necessary).  Please 

A 

call  HKA  Locum  Tenens  at 

■ 

(800)  226-6347  Ext  AM7.1 

PRACTICES  AVAILABLE 


PRIMARY  CARE  OFFICE.  San  Francisco  bay  area.  Fully 
equipped:  Bennett  Auto-Tech  x-ray  machine,  Bucky 
Table,  processor,  two  Circamed  two-channel  Holters, 
Jones  Autom  Spirometer  EKG,  computerized  billing, 
electronic  claims.  Busy  solo  practice  established  1966. 
$300K  plus  gross.  Call  (510)  933-4441. 


OFFICE  SPACE  AVAILABLE 


PHYSICIAN  IN  GENERAL  PRACTICE  wishes  to  retire. 
Looking  for  doctor  to  take  over  practice,  office  staff,  and 
rent  his  building.  Call  (209)  674-471 7.  In  growing  town 
of  central  San  Joaquin  Valley. 


PAIN  TREATMENT  CENTER.  Medical  General  Practice. 
Established  1977.  Priced  for  immediate  sale.  Central  San 
Diego  location.  Fantastic  highway  signage.  More  than 
15,000  patient  charts.  Part-time  gross  greater  than 
500K.  Prior  full-time  gross  greater  than  1 million.  Excel- 
lent potential  for  expansion.  Sell  250K  or  best  offer. 
Fully  equipped.  Suitable  for  Orthopedics,  Neurology, 
Psychiatry,  and  Physical  Therapy.  K.  Shandell,  MD;  (619) 
291-1655. 


FOR  SUB-LEASE/LEASE.  Office  space  in  desirable 
medical  complex  in  Northern  California.  Near 
Stanford  and  close  to  San  Francisco,  Carmel,  and 
wine  country.  Excellent  location  for  primary  care  or 
specialist.  1,150  square  feet.  Available  July  1st,  1994. 
(408)  773-0202. 


MEDICAL  EQUIPMENT 


ENDOCRINOLOGIST  RETIRING.  Looking  for  physi- 
cian with  interest  in  weight  control.  Located  in  San 
Francisco  bay  area.  FAX  inquiry  and  CV  to  (415)  697- 
1043. 


OLYMPUS  COLONOSCOPE  (Model  CF-P20L),  165  cm, 
excellent  condition,  includes  all  accessories  and  teach- 
ing attachment.  Asking  $7,500.  Halogen  light  source 
also  available,  $475.  Randall  Nelson,  MD,  San  Jose, 
(408)  297-5040. 


INVESTMENT  OPPORTUNITY 


SUPPORT  STAFF 


CALIFORNIA:  NURSE  PRACTITIONERS  AND  PHYSI- 
CIAN ASSISTANTS  PROVIDED  for  your  clinical  set- 
ting. Locum  tenens  and  permanent  placements 
through  Western  Practitioner  Resources,  California's 
most  active,  most  respected  placement  service  for 
Nurse  Practitioners  and  Physician  Assistants.  For  fur- 
ther information  contact  Heidi  Bourne,  RN,  Director, 
(800)  345-5859. 


LAKE  TAHOE,  NEVADA.  Enjoy  the  benefits  of  living 
or  investing  in  beautiful  Incline  Village.  No  state  or 
corporate  tax.  For  a free  brochure  call  Chris  Walter, 
Lake  Shore  Realty,  (702)  832-3341. 


DON'T  FORGET!  The  deadline  for  placing  ads  in  our 
October  issue  is  September  1st. 


Of  An  Operation 
That'll  Make 
You  Feel  Better 


As  an  Air  Force  Reserve 
physician,  you'll  experi- 
ence all  the  rewards  of 
providing  care.  And 
then  some.  Because  as 
part  of  our  nation's  vital 
defense  team,  you'll 
help  protect  the  strength 
and  pride  of  America.  In 
the  Air  Force  Reserve, 
you'll  feel  the  excitement 
a change  of  pace  brings 
as  you  gain  the  prestige 
of  military  rank  and  the 
privilege  of  working 
with  some  of  the  world's 
best  medical  profession- 
als— in  a program  that's 
flexible  enough  to  fit 
your  schedule.  The  Air 
Force  Reserve . It's  a great 
way  to  serve. 


Call:  (800)  253-6189 
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SAN  JOSE  MEDICAL 
GROUP,  INC 

San  Jose  Medical  Group  is  an  indepen- 
dent physician  group,  affiliated  with 
Stanford  University  Medical  Center.  Our 
group  consists  of  115  full-  and  part-time 
physicians  and  an  extended  network  of  750  affiliated  or  contract- 
ed physicians  serving  at  nineteen  different  locations  among  1.5 
million  people  in  Santa  Clara  County.  The  Health  Care  Advisory 
Board  has  designated  our  multispecialty  group  practice  the  best 
in  managed  care  in  the  United  States  today  and  we  are  growing 
to  meet  the  demands  of  tomorrow. 

Opportunities  are  available  for  BC/BE  physicians  in  the  fol- 
lowing specialties: 

• INTERNAL  MEDICINE  • FAMILY  PRACTICE 

• URGENT  CARE  • OB/GYN 

• PULMONOLOGY 

San  Jose  Medical  Group  offers  an  attractive  bay  area  location  in 
northern  California,  competitive  salary  and  benefits,  positions 
without  call  responsibilities,  as  well  as  positions  on  our  new  hos- 
pital call  team. 

Please  send  or  FAX  CV  or  call  for  further  information: 

Heidi  Thomas 

Physician  Resources  Coordinator 

San  Jose  Medical  Group 

45  S 17th  St,  San  Jose,  CA  95112; 

(408)  282-7833,  FAX  (408)  297-0939 


CompHealth  and  Kron  Medical,  the  nation’s 
most  experienced  locum  tenens  groups, 
have  joined  forces.  To  bring  you  the  largest 
pool  of  locum  tenens  physicians  and  allied 
health  care  professionals.  Faster  response. 
Competitive  pricing.  Flexible  staffing 
options.  Plus  the  tightest  credentialing  and 
most  experienced  support  staff  in  the 
industry.  Call  CompFtealth/Kron  Today! 


/ 


The  Nation  s Locum  Tenens  Service 

1-800-453-3030 

Atlanta  ■ Chapel  Hill  ■ Grand  Rapids  ■ Salt  Lake  City 


BOOKS 


301  South  Campus  Center 
University  of  Washington 
Seattle,  WA  98195 
Open  Mon.-Fri.  8 AM-5  PM; 
Thurs.  nights  ’til  8; 

Sat.  10  AM-4  PM 


Thanks  for 
Sticking  with  Us. 


Give  Ability  A Chance. 


UNMRSilY 

BOOKSTORE 


We  have  two  new 
FREE  CATALOGS. 

1.  Medical  Books  Catalog 

2.  Allied  Health  and  Nursing 
Books  Catalog 

Call,  write  or  come  in 
for  your  free  copy  today. 

(206)  543-6582  • Fax  685-3921 


Five  M/ill  get  you 
one  y&ar  FFCF  / 


Help  us  grow; 
collect  a reward 

You  can  make  CM  A stronger  and  earn 
a big  discount  on  your  next  year's 
CMA  dues  simply  by  recruiting  new 
members  this  year.  Here's  how  it 
works: 

• II  you  recruit  3-4  new  members,  you 
will  be  rewarded  with  a 50%  discount 
on  your  dues. 

• And.  if  you  recruit  5 or  more  new 
members,  your  next  year's  dues  are 

FRKF.. 

For  more  information,  contact 
your  local  medical  society. 
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On-Staff  2000 

A system  designed  with  management  and  operators  in  mind. 


Manage  Communications 


Manage  Your  Contracts 


On-Staff  2000  offers  a sensitive  sys-  Manage  your  HMO  and  PPO  con- 
tem  for  business  communication.  So,  tracts.  Reimbursement  for  each 
whether  it  is  requesting  a patient  to  contract  will  be  displayed  at  the  time 
meet  his  deductible,  or  responding  to  of  posting  payment  triggering  appeal 
a denial  by  an  insurance  carrier,  letters  for  underpaid  charges. 
On-Staff  2000  generates  a precise  Capitated  contracts  are  tracked  to 
and  personal  letter  for  the  right  party,  provide  precise  financial  reports. 

Remittance  reports  will  show  con- 


Electronic  communications  include 


Electronic  verification  of  the 
patients's  eligibility  for  Medicare 
and  Medi-Cal. 

Electronic  claims  submissions  for 
Medicare,  Medi-Cal  and  private 
insurances. 

Electronic  payment  poJtfajt*  Ipy  , • 
Medicare  and  Medi-Cal. 


tract  performance  and  overall  invest- 
ment costs. 


Dn-Staff  2000  for  Powerful  and 
Sensible  Office  Management 


«amine  On-Staff  2000,  the 
dustry’s  most  powerful  and  easy  to 
e medical  practice  management 


anage  Receivables 


impute  the  financial  responsibili- 
s of  insurance  carriers  versus 
tients,  and  effectively  monitor 
vments  and  adjustments.  Speed 
collection  processes,  tracking  all 
) utacts  with  both  the  insurance 
npany  and  the  patient.  On-Staff 
100  automates  not  just  billing,  but 
|| o the  whole  range  of  follow-up 
utines,  such  as,  insurance  tracers, 
ijjeal  letters,  and  more. 


anage  Your  Schedule 


i nage  multiple  physicians,  loca- 
i!  is  and  resources.  View  multiple 
'l.’sicians  schedules  on  one  screen. 
i|ernal  security  wall  control  edits 
il  double  booking.  Clear  and  con- 
i' schedule  reports  are  available 
H ly,  weekly  or  monthly  in  a variety 
I formats.  Print  superbills  and/ 
I registration  forms  for  all  daily 
j'ointments. __ 


Data  conversions  available. 
IBM  486  (or  Compatible) 
IBM  RISC/6000 


Manage  Information 


On-Staff  2000  comes  pre- 
programmed to  supply  you  with  stan- 
dard reports,  it  also  provides  you  with 
a report  generator  to  design  your  ow  n 
reports.  Just  define  your  criteria  in 
plain  English,  and  watch  On-Staff 
2000  deliver,  instantaneously. 

800-523-5977 
8 1 8-449-  1 705 

Prime  Clinical  Systems  Inc. 

80  South  Lake  Avenue 
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Communication  Exchange 
is  sponsored  by 
USC  University  Hospital, 
Childrens  Hospital  Los  Angeles, 
The  Doheny  Eye  Institute 
and  USC/Norris  Cancer  Center. 
USC  PACE  is  designed 
exclusively  for  use 
by  physicians  and  their 
office  staffs. 


PROGRAM  PROFILE 


USC 

Center  For 
Colorectal 
Diseases 


The  USC  Center 
for  Colorectal 
Diseases  is  a 
university-based 
private  practice  that  offers  the  full  range  of  advanced 
diagnostic  and  treatment  alternatives  for  patients  with 
colorectal  disease  and  fecal  incontinence.  Offering 
advanced  expertise  in  a university  setting,  the  Center  pro- 
vides primary  and  tertiary  management  of  colorectal  dis- 
ease, including  inflammatory  bowel  disease,  ulcerative 
colitis  and  Crohn’s  disease.  It  conducts  sophisticated 
physiological  tests  to  evaluate  anorectal  physiology  in 
patients  who  have  difficulty  with  fecal  incontinence. 


USC  University  Hospital 


A CASE  STUDY 

A 37-year-old  male  presented  with  a 
17  year  history  of  ulcerative  colitis. 
On  rectal  exam,  a 2 cm.  polyp  on  a 
stalk  was  noted  and  removed.  It  con- 
tained an  invasive  carcinoma.  Sur- 
gical judgments  and  alternatives  for 
the  management  of  this  problem  are 
complex. 

Current  understanding  on  the 
margins  of  resection,  use  of  adju- 
vant therapy,  and  the  technical 
issues  of  continence  preservation, 
interplay  in  this  complex  case.  Rec- 
ognition of  the  appropriate  use  of 
nerve  sparing  rectal  dissection  with 
wide  lymphadenectomy  allowed  for 
an  adequate  cancer  procedure  while 
preserving  the  sphincter  mechanism. 
A compliant  and  capacious  pouch 
was  created  and  intestinal  continuity 
was  restored. 

The  patient  has  recovered, 
retained  his  sexual  potency  and 
maintained  fecal  continence  with 
five  bowel  movements  a day.  He  is 
fully  active  and  continues  long  dis- 
tance running  as  a hobby. 


1.800.ASK  PACE  University  of  Southern  Californa 


% use  UNIVERSITY  HOSPITAL 

Richard  K.  Earner  Medical  Plaza 
We’re  advancing  medicine. 

A National  Medical  Enterprises  Medical  Center 


Innovative 

Surgical  Alternatives 

The  Center’s  specialists  have  expertise  in  the 
surgical  alternatives  to  ileostomy  and  colos- 
tomy, including: 

• Koch  Pouch:  This  continent  intestinal 
reservoir  allows  patients  to  store  waste  and 
control  its  discharge  after  coloproctectomy, 
thus  eliminating  the  need  for  an  external 
appliance. 

• Ileal  Pouch- Anal  Anastomosis:  In  this 
procedure,  surgeons  create  a pouch  out  of 
the  terminal  ilium  and  sew  it  to  the  anal 
muscles,  and  perform  a temporary  ileos- 
tomy. Six  to  eight  weeks  later,  they  close 
the  ileostomy,  and  patients  can  defecate 
normally. 

• Laparoscopically  Assisted  Colectomy: 
Surgeons  can  now  effectively  remove  seg- 
ments of  the  colon  through  this  minimally 
invasive  technique. 

The  Center’s  comprehensive  services 
include: 

• Colonoscopy 

• Management  of  recurrent  colorectal  cancer 

• Anorectal  physiologic  studies 

• Evaluation  of  continence  disorders 

• Continence  preserving  and  restoring 
surgical  procedures 

• Post-operative  pain  management,  rehabili- 
tation and  education 

• Research  activities  including  the  physiol- 
ogy of  continence  and  surgical  techniques 

• Educational  activities  to  support 
physicians  in  the  development  of  current 
surgical  techniques 

I Center  surgeons  perform  all  major  surgeries 
at  USC  University  Hospital  or  USC/Norris 
Cancer  Center.  Both  facilities  provide  the 
latest  in  technology,  patient  care  and  dedi- 
cated colorectal  trained  nurses. 


Physician  Support 
and  Education 

As  an  academically  based  program,  the 
Center  is  dedicated  to  providing  continuing 
education  and  support  for  physicians  practic- 
ing in  the  community  setting.  Physicians  are 
encouraged  to  contact  USC  PACE  for  patient 
consultation  or  program  information. 

About  the  Director 

Robert  W.  Beart,  Jr.,  M.D.,  Professor  of 
Surgery  at  the  USC  School  of  Medicine , 
serves  as  Director  of  the  USC  Center  for 
Colorectal  Diseases.  He  is  a world-renowned 
specialist  in  colon  and  rectal  surgery,  with 
extensive  experience  in  performing  and  refin- 
ing surgical  alternatives  to  ileostomy  and 
colostomy  and  laparoscopic  colon  resection. 

Dr.  Beart  received  his  medical  degree 
from  Harvard  Medical  School,  and  com- 
pleted his  internship  and  residencies  at  the 
University  of  Colorado  Medical  Center  in 
Denver.  He  did  a transplant  fellowship  (liver 
and  kidney)  at  the  University  of  Colorado, 
and  a colon  and  rectal  fellowship  at  the  Mayo 
Clinic  Rochester.  For  more  than  a decade, 
he  served  as  Chairman,  Colon  and  Rectal 
Surgery  at  the  Mayo  Clinic  Rochester,  and 
was  named  the  Caywood  Professor  of 
Surgery.  At  the  Mayo  Clinic  Scottsdale 
(Arizona),  he  was  Chairman,  Department  of 
General  Surgery.  He  joined  USC  University 
Hospital  in  1992. 

Dr.  Beart,  a member  of  numerous  profes- 
sional organizations,  is  the  immediate  Past 
President  of  the  American  Society  of  Colon 
and  Rectal  Surgeons.  He  is  widely  published 
in  peer  review  journals,  is  the  editor  of  Dis- 
eases of  the  Colon  & Rectum,  and  is  a much 
sought  after  lecturer. 
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Physician 

Access  and 

Communication 

Exchange 

USC  PACE 

USC  PHYSICIAN  ACCESS 
AND  COMMUNICATION 
EXCHANGE 

1.800.ASK.PACE 

Designed  by  doctors  for  doctors 
as  an  easy,  fast,  convenient 
and  free  means  to  contact  our 
faculty  and  services. 

•s 

Consultations  regarding 
specific  patient  care  issues 

Information  about 
research  programs  and 
medications 

S’ 

Information  about 
Continuing  Medical 
Education  (CME) 

’S’ 

Access  to  the  extensive 
Norris  Medical  Library 

S 

Assistance  in  arranging 
patient  transfers  for 
treatment  or  diagnosis, 
via  helicopter  transfer 
if  necessary 

S 

Exchanging 
information  about 
referred  patients 

S 

Access  to  physicians  at 
Childrens  Hospital 
Los  Angeles, 

Doheny  Eye  Institute, 
USC/Norris  Cancer  Center  and 
USC  University  Hospital 

■S’ 

Physician  referrals 
respected 

Your  calls  are  answered 
by  a specially  trained 
PACE  representative,  who 
uses  a computerbased 
tracking  system  to  locate 
faculty  members  quickly. 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting 
the  criteria  for  Category  I of  the  ArMA  CME  Certificate  and 
the  AMA  Physicians  Recognition  Award.  To  list  Category  I 
continuing  medical  education  programs,  please  send  infor- 
mation to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  AZ  8501  3;  or  phone  (602)  246- 
8901. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


October  7-8 — Clinical  Assessment  in  Today's  World  of  Medicine  for 
Nurses.  Mayo  Clinic-Scottsdale  at  Ashton  B.  Taylor  Auditorium,  Scotts- 
dale. Fri-Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

October  8 — Audiology  Videoconference.  Mayo  Clinic-Scottsdale.  Sat.  Con- 
tact: Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

October  14-15 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Doubletree  Ho- 
tel, Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

October  21-22 — Parkinson's  Disease  and  Movement  Disorders  for  the 
Practitioner.  Mayo  Clinic-Scottsdale  at  Ritz-Carlton  Hotel,  Phoenix.  Fri- 
Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

October  28-30 — Arrthymias:  Interpretation.  Diagnosis,  and  Manage- 
ment. Medical  Education  Resources  at  Camelback  Inn,  Scottsdale.  Fri- 
Sun.  Contact:  Karen  DeBont,  (800)  421-3756. 

November  3-6 — 24th  Annual  Meeting:  Musculoskeletal  & MRI.  Maricopa 
Medical  Center,  Department  of  Radiology,  at  Camelback  Inn,  Scottsdale. 
Thurs-Sat.  Contact:  (602)  267-5366. 

November  4-5 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort,  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

November  4-5 — Hematology  and  Oncology  for  Primary  Care  Physicians. 
Mayo  Clinic-Scottsdale  at  the  Orange  Tree  Golf  Resort,  Scottsdale.  Fri- 
Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

November  7-1 1 — The  Physician  Management  Seminar  Series:  Seminar  I. 

American  College  of  Physician  Executives  at  the  Scottsdale  Plaza  Resort, 
Scottsdale.  Mon-Fri.  Contact:  (800)  562-8088. 

November  7-11 — The  Physician  Management  Seminar  Series:  Seminar 

II.  American  College  of  Physician  Executives  at  the  Scottsdale  Plaza  Re- 
sort, Scottsdale.  Mon-Fri.  Contact:  (800)  562-8088. 

November  10-12 — 7th  Annual  Techniques  in  Gynecologic  Surgery.  Mayo 
Clinic-Scottsdale  at  Marriott's  Camelback  Inn  Resort,  Scottsdale.  Thurs- 
Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

November  14-16 — Hand  and  Wrist  Injuries  in  the  Athlete.  American  So- 
ciety for  Surgery  of  the  Hand  at  Scottsdale.  Mon-Wed.  Contact:  (303)  771- 
9236. 

November  17-19 — Pediatric  Orthopaedics:  A Comprehensive  Course. 
American  Academy  of  Orthopaedic  Surgeons  at  The  Pointe  Hilton  Resort 
at  Squaw  Peak,  Phoenix.  Thurs-Sat.  Contact:  AAOS,  (708)  823-7186. 

December  2-3 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort,  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

December  2-4 — Diagnosis  and  Management  of  Respiratory  Diseases. 

Medical  Education  Resources  at  Hyatt  Regency.  Scottsdale.  Fri-Sun.  Con- 
tact: Karen  DeBont,  (800)421-3756. 

January  12-13 — 2nd  Annual  Current  Topics  in  Critical  Care  Medicine. 

Mayo  Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel,  Phoenix.  Thurs-Fri. 
Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

January  14-15 — 5th  Annual  Current  Topics  in  Anesthesiology.  Mayo 
Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel.  Phoenix.  Sat-Sun.  Contact: 
Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

January  20-22 — Electromyography  in  Clinical  Practice.  Mayo  Clinic- 
Scottsdale.  Fri-Sun.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

February  24-26 — 1995  Scientific  Assembly — American  Academy  of  Fam- 
ily Practice.  The  Pointe  Hilton  at  Tapatio  Cliffs,  Phoenix.  Fri-Sun.  Con- 
tact: American  Academy  of  Family  Practice,  Arizona  Chapter,  (602)  249- 
2021. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W.  Bethany  Home  Rd.  Phoenix,  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center.  Tucson,  AZ  85724.  (602)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Karen  Williams,  Continuing  Medical  Education, 
California  Medical  Association,  PO  Box  7690,  San  Fran- 
cisco 94120-7690;  or  phone  (41 5)  882-5183.  For  more  in- 
formation on  accreditation  or  certification,  please  write  to 
the  above  address. 


ANESTHESIOLOGY 

November  1 1-13 — Anesthesiology  Update:  1994.  UCD  at  Monterey  Plaza, 
Monterey.  Fri-Sun.  14  hrs.  $325.  Contact:  UCD. 

November  18-19 — 4th  Annual  Pain  Conference.  UCD  at  Inn  at  Napa  Val- 
ley. Fri-Sat.  1 1 hrs.  $300.  Contact:  UCD. 

January  4-7 — Anesthesia  Update.  UCSD  at  Hotel  del  Coronado,  San  Diego. 
Mon-Sat.  21  hrs.  $350.  Contact:  UCSD. 

February  3-5 — 33rd  Clinical  Conference  in  Pediatric  Anesthesiology.  Chil- 
dren's Hospital  Los  Angeles  at  Disneyland  Hotel,  Anaheim.  Fri-Sun.  15 
hrs.  Contact:  David  Steward,  MD,  Director,  PO  Box  54700,  Los  Angeles 
90054.  (213)669-2262. 


CARDIOLOGY 

October  7-9 — Coronary  Heart  Disease.  Medical  Education  Resources  at 
Desert  Inn,  Las  Vegas.  Fri-Sun.  1 1 hrs.  Contact:  Karen  DeBont,  1500  W 
Canal  Ct.  Ste  500,  Littleton,  CO  80120-4528. 

October  13-15 — Cardiology  Update:  1994.  UCSF  at  Carmel  Valley  Resort, 
Carmel.  Thurs-Sat.  18  hrs.  Contact:  UCSF. 

October  27-30 — East  Visits  West:  Coronary  Interventions  1994.  Scripps 
Clinic  and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel, 
La  Jolla.  Thurs-Sun.  Contact:  Scripps  Clinic,  10666  N Torrey  Pines  Rd, 
403C,  La  Jolla  92037.  (619)  554-8556. 

November  18-20 — Arrhythmias:  Interpretation,  Diagnosis,  and  Manage- 
ment. Medical  Education  Resources  at  Disneyland  Hotel,  Anaheim.  Fri- 
Sun.  1 1 hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct,  Ste  500,  Littleton, 
CO  80120-4528.  (800)  421-3756. 

December  9-1 1 — 12th  Annual  Advances  in  Heart  Disease.  American  Col- 
lege of  Cardiology  at  San  Francisco.  Fri-Sun.  16.5  hrs.  Contact:  ACC,  91 1 
Old  Georgetown  Rd,  Bethesda,  MD  20814-1699.  (800)  257-4739. 


DERMATOLOGY 

October  15-16 — The  Skin  From  A to  Z.  UCSF.  Sat-Sun.  Contact:  UCSF. 

November  1 1-13 — 5th  Annual  Cutaneous  Malignancies:  1994  Skin  Can- 
cer Update.  Scripps  Clinic  and  Research  Foundation  at  Schaetzel  Center 
for  Health  Education,  La  Jolla.  Fri-Sun.  16  hrs.  Contact:  Scripps,  10666  N 
Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 

(Continued  on  Page  219) 
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The  Hospital  of  the  Good  Samaritan 


HE  WORM  IBSHH1TE 


and 

The  Department  of 
Physician  Education  Services 
present 


The  2nd  Annual 


ADVANCES  IN  CLINICAL 
NEUROSCIENCES 
SYMPOSIUM 


This  symposium  provides  an  overview  of  clinical  issues,  techniques 
and  advances  in  treatment  of  several  diseases  of  the  nervous  system 
Audience:  primary  care  physicians,  internists,  neurologists,  neurosur- 
geons, oncologists,  radiation  oncologists  and  radiologists. 

PARKINSON’S  DISEASE 

;KRIS  S.  BANKIEWICZ,  M.D.,  Somatix  Therapy  Corp.,  Alameda 

MICHAEL  DOGALI,  M.D.,  New  York  University 

DEANE  B.  (SKIP)  JACQUES,  M.D.,  The  Neurosciences  Institute, 

Good  Samaritan,  Los  Angeles 

OLEG  V.  KOPYOV,  M.D.,  PH.D.,  The  Neurosciences  Institute, 

Good  Samaritan,  Los  Angeles 

ABRAHAM  N.  LIEBERMAN,  M.D.,  Barrows  Neurological  Institute, 
Phoenix,  The  Neurosciences  Institute,  Good  Samaritan,  Los  Angeles 

IGNACIO  N.  MADRAZO,  M.D.,  Mexico  City,  Mexico 
BARRY  SNOW,  M.D.,  University  of  British  Columbia 

STEREOTACTIC  GAMMA  KNIFE  RADIOSURGERY 

CHRISTOPHER  M.  DUMA,  M.D.,  The  Neurosciences  Institute, 

Good  Samaritan,  Los  Angeles 

DOUGLAS  KONDZIOLKA,  M.D.,  University  of  Pittsburgh 
EDWARD  R.  LAWS,  M.D.,  University  of  Virginia 
RONALD  YOUNG,  M.D.,  Northwest  Hospital,  Seattle 

BRAIN  TUMORS 


Saturday  and  Sunday, 
November  19-20,  1994 

MARRIOTT’S  RANCHO  LAS  PALMAS  RESORT 
RANCHO  MIRAGE,  CALIFORNIA 


GALE  A.  GRANGER,  PH.D.,  University  of  California,  Irvine, 
The  Neurosciences  Institute,  Good  Samaritan,  Los  Angeles 

RANDALL  E.  MERCHANT,  PH.D.,  Virginia  Commonwealth 
University,  The  Medical  College  of  Virginia 


Save  the  Date! 


10  hours  of  Category  I CME  credit 

For  information  and  registration  phone  800-762-1692. 


MmORIIIL/IICI  CiNTEH  lit  HEIIIH  EDUCATION 


October,  1994 

Primary  Care — 1994 
October  11-14,  1994 
MANELE  BEACH  HOTEL 
ISLAND  OF  LANAI,  HAWAII 

2nd  Annual  Update  on  Current 
Treatments  in  Clinical  Medicine 
October  1 7-20,  1 994 
HAPUNA  BEACH  PRINCE  HOTEL 
ISLAND  OF  HAWAII 

Pediatrics  for  the  Practitioner 
October  17-20,  1994 
HAPUNA  BEACH  PRINCE  HOTEL 
ISLAND  OF  HAWAII 


November,  1994 

Current  Issues  in  Perinatal  Medicine 
November  11-13,  1994 
RANCHO  LAS  PALMAS 
RANCHO  MIRAGE,  CALIFORNIA 

5th  Annual  Practical  Methods  in 
Diabetes  Management 
November  11-12,  1994 
WESTIN  SOUTH  COAST  PLAZA  HOTEL 
COSTA  MESA,  CALIFORNIA 

17th  Annual  Review  Course  in  Clinical 
Obstetrics  and  Gynecology/ 
Gynecological  Histopathology 
November  14-19,  1994 
WESTIN  SOUTH  COAST  PLAZA  HOTEL 
COSTA  MESA,  CALIFORNIA 


December,  1994 

7th  Annual  Obstetrical  & Transvaginal 
Ultrasound  Course 
December  1-3,  1994 
DOUBLETREE  HOTEL 
ORANGE,  CALIFORNIA 

Laser  Bronchoscopy,  Stents,  Brachytherapy 
December  1 -2,  1 994 
LONG  BEACH  MEMORIAL  MEDICAL  CENTER 
LONG  BEACH,  CALIFORNIA 

Thoracoscopy  for  the  Pulmonologist 
December  3,  1994 

LONG  BEACH  MEMORIAL  MEDICAL  CENTER 
LONG  BEACH,  CALIFORNIA 


JANUARY,  1995 

10th  Annual  Perinatal  Symposium 

January  11-15,  1 995 
THE  INN  AT  BEAVER  CREEK 
BEAVER  CREEK,  COLORADO 

Gynecologic  Surgery  With  Special 
Emphasis  on  Endoscopic  Surgery 
January  15-18,  1 995 
HYATT  RECENCY  GRAND  CAYMAN 
BRITISH  WEST  INDIES 

February,  1995 

The  2nd  Annual  Symposium  on  the 
Neurologist  and  Backpain 
February  18-20,  1995 
LONG  BEACH  MEMORIAL  MEDICAL  CENTER 
LONG  BEACH,  CALIFORNIA 

16th  Annual  Symposium — Current  Topics 
in  Obstetrics 
February  18-25,  1995 
THE  CANT  CONDOMINIUMS 
ASPEN,  COLORADO 


UNIVERSITY  OF 

California, 

Irvine 


Center  for 

Health 

Education 

LONG  BEACH,  CALIFORNIA 

For  further  information  contact 
the  Center  for  Health  Education 
® Offices  at  (310)  933-3811. 
Sponsored  by 

the  University  of  California,  Irvine, 
College  of  Medicine  in  conjunction 
with  Memorial/UCI  Center  for 
Health  Education. 

CME  CREDITS  VARY  PER  COURSE. 
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Pas/fron  emission  tomography 
(PET)  image  of  uC-triamcinolone 
acetomde  following  intranasal 
administration  of  Nasacort : 


ONCE  D A I L Y—j 

abort 

(triamcinolone  acetonide) 


Nasal  Inhaler 


Provides  comfortable,  prompt  relief 
of  allergic  rhinitis  and  effective  QD  dosing 

• Nasacort  remains  in  the  nasal  mucosa  with  no  measurable  effect  on 
HP  A function  I3* 

Duration  of  acquisition  of  the  PET  image  was  approximately  55  minutes  due  to  nC  decay 
(t  ]h  of  20  minutes). 1 (n=2) 

• Nasacort  provides  prompt  relief  for  many  patients  — symptom 
reduction  may  occur  as  soon  as  24  hours  after  starting  therapy 4 

• Nasacort  provides  effective  QD  dosing— 2 puffs/nostril/day  effectively 
controls  symptoms  in  most  patients;  however,  QD  dosing  can  be 
increased  to  4 puffs/nostril/day  when  necessary 

Please  see  brief  summary  of  prescribing  information  on  adjacent  page. 

* In  doses  up  to  440  mcg/day. 3 

Nasacort...Once  Is  Enough 


(triamcinolone  acetonide) 


Nasal 

Inhaler 


For  Intranasal  Use  Only 
Shake  Well  Before  Using 
BRIEF  SUMMARY 

CONTRAINDICATIONS:  Hypersensitivity  to  any  of  the  ingredients  of  this  preparation 
contraindicates  its  use 

WARNINGS:  The  replacement  of  a systemic  corticosteroid  with  a topical  corticoid  can  be 
accompanied  by  signs  of  adrenal  insufficiency  and.  in  addition,  some  patients  may  experience 
symptoms  of  withdrawal,  eg , joint  and/or  muscular  pain,  lassitude  and  depression  Patients 
previously  treated  for  prolonged  periods  with  systemic  corticosteroids  and  transferred  to  topical 
corticoids  should  be  carefully  monitored  for  acute  adrenal  insufficiency  in  response  to  stress.  In 
those  patients  who  have  asthma  or  other  clinical  conditions  requiring  long-term  systemic 
corticosteroid  treatment,  too  rapid  a decrease  in  systemic  corticosteroids  may  cause  a severe 
exacerbation  of  their  symptoms 

Children  who  are  on  immunosuppressant  drugs  are  more  susceptible  to  infections  than  healthy 
children  Chickenpox  and  measles,  for  example,  can  have  a more  serious  or  even  fatal  course  in 
children  on  immunosuppressant  doses  of  corticosteroids  In  such  children,  or  in  adults  who  have 
not  had  these  diseases,  padicular  care  should  be  taken  to  avoid  exposure  If  exposed,  therapy 
with  varicella  zoster  immune  globulin  (VZIG)  or  pooled  intravenous  immunoglobulin  (IVIG),  as 
appropriate,  may  be  indicated.  If  chickenpox  develops,  treatment  with  antiviral  agents  may  be 
considered 

The  use  of  Nasacort  Nasal  Inhaler  with  alternate-day  systemic  prednisone  could  increase  the 
likelihood  of  hypothalamic-pituitary-adrenal  (HPA)  suppression  compared  to  a therapeutic  dose  of 
either  one  alone  Therefore.  Nasacort  Nasal  Inhaler  should  be  used  with  caution  in  patients 
already  receiving  alternate-day  prednisone  treatment  for  any  disease 

PRECAUTIONS 

General:  In  clinical  studies  with  triamcinolone  acetonide  administered  mtranasally,  the 
development  of  localized  infections  of  the  nose  and  pharynx  with  Candida  albicans  has  rarely 
occurred  When  such  an  infection  develops  it  may  require  treatment  with  appropnate  local 
therapy  and  discontinuance  of  treatment  with  Nasacort  Nasal  Inhaler 
Triamcinolone  acetonide  administered  mtranasally  has  been  shown  to  be  absorbed  into  the 
systemic  circulation  in  humans  Patients  with  active  rhinitis  showed  absorption  similar  to  that 
found  in  normal  volunteers  Nasacort  at  440  mcg/day  for  42  days  did  not  measurably  affect 
adrenal  response  to  a six  hour  cosyntropin  test.  In  the  same  study  prednisone  10  mg/day 
significantly  reduced  adrenal  response  to  ACTH  over  the  same  period  (see  CLINICAL  TRIALS 
section) 

Nasacort  Nasal  Inhaler  should  be  used  with  caution,  if  at  all,  in  patients  with  active  or  quiescent 
tuberculous  infections  of  the  respiratory  tract  or  in  patients  with  untreated  fungal,  bacterial,  or 
systemic  viral  infections  or  ocular  herpes  simplex 

Because  of  the  inhibitory  effect  of  corticosteroids  on  wound  healing  in  patients  who  have 
experienced  recent  nasal  septal  ulcers,  nasal  surgery  or  trauma,  a corticosteroid  should  be  used 
with  caution  until  healing  has  occurred  As  with  other  nasally  inhaled  corticosteroids,  nasal  septal 
perforations  have  been  reported  in  rare  instances 

When  used  at  excessive  doses,  systemic  corticosteroid  effects  such  as  hypercorticism  and 
adrenal  suppression  may  appear.  If  such  changes  occur,  Nasacort  Nasal  Inhaler  should  be 
discontinued  slowly,  consistent  with  accepted  procedures  for  discontinuing  oral  steroid  therapy. 
Information  for  Patients:  Patients  being  treated  with  Nasacort  Nasal  Inhaler  should  receive  the 
following  information  and  instructions. 

Patients  who  are  on  immunosuppressant  doses  of  corticosteroids  should  be  warned  to  avoid 
exposure  to  chickenpox  or  measles  and.  if  exposed,  to  obtain  medical  advice 
Patients  should  use  Nasacod  Nasal  Inhaler  at  regular  intervals  since  its  effectiveness  depends 
on  its  regular  use  A decrease  in  symptoms  may  occur  as  soon  as  12  hours  after  starting  steroid 
therapy  and  generally  can  be  expected  to  occur  within  a few  days  of  initiating  therapy  in  allergic 
rhinitis  The  patient  should  take  the  medication  as  directed  and  should  not  exceed  the  prescribed 
dosage  The  patient  should  contact  the  physician  if  symptoms  do  not  improve  after  three  weeks, 
or  if  the  condition  worsens  Nasal  irritation  and/or  burning  or  stinging  after  use  of  the  spray  occur 
only  rarely  with  this  product.  The  patient  should  contact  the  physician  if  they  occur 
For  the  proper  use  of  this  unit  and  to  attain  maximum  improvement,  the  patient  should  read  and 
follow  the  accompanying  patient  instructions  carefully  Because  the  amount  dispensed  per  puff 
may  not  be  consistent,  it  is  important  to  shake  the  canister  well  Also,  the  canister  should  be 
discarded  after  100  actuations 

Carcinogenesis,  Mutagenesis:  Animal  studies  of  triamcinolone  acetonide  to  test  its 
carcinogenic  potential  are  underway 

Impairment  of  Fertility:  Male  and  female  rats  which  were  administered  oral  triamcinolone 
acetonide  at  doses  as  high  as  15  mcg/kg/day  (1 10  mcg/m2/day,  as  calculated  on  a sudace  area 
basis)  exhibited  no  evidence  of  impaired  fertility  The  maximum  human  dose,  for  comparison,  is 
6.3  mcg/kg/day  (240  mcg/m2/day)  However,  a few  female  rats  which  received  maternally  toxic 
doses  of  8 or  15  mcg/kg/day  (60  mcg/m2/day  or  110  mcg/m2/day,  respectively,  as  calculated  on  a 


sudace  area  basis)  exhibited  dystocia  and  prolonged  delivery  Developmental  toxicity,  which 
included  increases  in  fetal  resorptions  and  stillbirths  and  decreases  in  pup  body  weight  and 
survival,  also  occurred  at  the  maternally  toxic  doses  (2.5  - 15  0 mcg/kg/day  or  20  - 1 10 
mcg/m2/day,  as  calculated  on  a sudace  area  basis)  Reproductive  pedormance  of  female  rats 
and  effects  on  fetuses  and  offspring  were  comparable  between  groups  that  received  placebo 
and  non-toxic  or  marginally  toxic  doses  (0  5 and  1 0 mcg/kg/day  or  3.8  mcg/m2/day  and 
7 0 mcg/m2/day). 

Pregnancy:  Pregnancy  Category  C Like  other  codicoids,  triamcinolone  acetonide  has  been 
shown  to  be  teratogenic  in  rats  and  rabbits  Teratogenic  effects,  which  occurred  in  both  species 
at  0 02,  0 04  and  0 08  mg/kg/day  (approximately  135,  270  and  540  mcg/mz/day  in  the  rat  and 
320,  640  and  1280  mcg/m2/day  in  the  rabbit,  as  calculated  on  a sudace  area  basis),  included  a 
low  incidence  of  cleft  palate  and/or  internal  hydrocephaly  and  axial  skeletal  defects  Teratogenic 
effects,  including  CNS  and  cranial  malformations,  have  also  been  observed  in  non-human 
primates  at  0 5 mg/kg/day  (approximately  6 7 mg/m2/day)  The  doses  of  0 02,  0 04,  0 08,  and 
0 5 mg/kg/day  used  in  these  toxicology  studies  are  approximately  12.8,  25  5,  51,  and  318.7  times 
the  minimum  recommended  dose  of  1 10  meg  of  Nasacod  per  day  and  3.2,  6 4. 12.7,  and 
80  times  the  maximum  recommended  dose  of  440  meg  of  Nasacod  per  day  based  on  a patient 
body  weight  of  70  kg  Administration  of  aerosol  by  inhalation  to  pregnant  rats  and  rabbits 
produced  embryotoxic  and  fetotoxic  effects  which  were  comparable  to  those  produced  by 
administration  by  other  routes.  There  are  no  adequate  and  well-controlled  studies  in  pregnant 
women  Triamcinolone  acetonide  should  be  used  during  pregnancy  only  if  the  potential  benefit 
justifies  the  potential  risk  to  the  fetus. 

Experience  with  oral  codicoids  since  their  introduction  in  pharmacologic  as  opposed  to 
physiologic  doses  suggests  that  rodents  are  more  prone  to  teratogenic  effects  from  codicoids 
than  humans  In  addition,  because  there  is  a natural  increase  in  glucocodicoid  production  during 
pregnancy,  most  women  will  require  a lower  exogenous  steroid  dose  and  many  will  not  need 
codicoid  treatment  during  pregnancy 

Nonteratogenic  Effects:  Hypoadrenalism  may  occur  in  infants  born  of  mothers  receiving 
codicosteroids  during  pregnancy  Such  infants  should  be  carefully  observed 
Nursing  Mothers:  It  is  not  known  whether  triamcinolone  acetonide  is  excreted  in  human  milk. 
Because  other  codicosteroids  are  excreted  in  human  milk,  caution  should  be  exercised  when 
Nasacod  Nasal  Inhaler  is  administered  to  nursing  women 

Pediatric  Use:  Safety  and  effectiveness  have  not  been  established  in  children  below  the  age  of 
12  Oral  codicoids  have  been  shown  to  cause  growth  suppression  in  children  and  teenagers, 
padicularly  with  higher  doses  over  extended  periods  If  a child  or  teenager  on  any  codicoid 
appears  to  have  growth  suppression,  the  possibility  that  they  are  padicularly  sensitive  to  this 
effect  of  steroids  should  be  considered 

ADVERSE  REACTIONS:  In  controlled  and  uncontrolled  studies.  1257  patients  received 
treatment  with  intranasal  triamcinolone  acetonide  Adverse  reactions  are  based  on  the  567 
patients  who  received  a product  similar  to  the  marketed  Nasacod  canister  These  patients  were 
treated  for  an  average  of  48  days  (range  1 to  117  days)  The  145  patients  enrolled  in 
uncontrolled  studies  received  treatment  from  1 to  820  days  (average  332  days) 

The  most  prevalent  adverse  experience  was  headache,  being  repoded  by  approximately  18%  of 
the  patients  who  received  Nasacod  Nasal  irritation  was  repoded  by  2.8%  of  the  patients 
receiving  Nasacod  Other  nasopharyngeal  side  effects  were  repoded  by  fewer  than  5%  of  the 
patients  who  received  Nasacod  and  included:  dry  mucous  membranes,  naso-sinus  congestion, 
throat  discomfod,  sneezing,  and  epistaxis  The  complaints  do  not  usually  interiere  with  treatment 
and  in  the  controlled  and  uncontrolled  studies  approximately  1%  of  patients  have  discontinued 
because  of  these  nasal  adverse  effects 

In  the  event  of  accidental  overdose,  an  increased  potential  for  these  adverse  expenences  may  be 
expected,  but  systemic  adverse  experiences  are  unlikely  (see  OVERDOSAGE  section). 
OVERDOSAGE:  Acute  overdosage  with  this  dosage  form  is  unlikely.  The  acute  topical 
application  of  the  entire  15  mg  of  the  canister  would  most  likely  cause  nasal  irritation  and 
headache  It  would  be  unlikely  to  see  acute  systemic  adverse  effects  if  the  nasal  application  of 
the  1 5 mg  of  tnamcinolone  acetonide  was  administered  all  at  once 
Caution:  Federal  (U  S A.)  law  prohibits  dispensing  without  prescription 
Please  see  product  circular  for  full  prescribing  information 
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1.  Data  on  file,  Rhone-Poulenc  Rorer  Pharmaceuticals  Inc.  2.  Ziemmak  JA:  Pharmacokinetics  of 
intranasal  triamcinolone  acetonide.  J Resplr  Dis  1991  ;12  (3,  Suppl):S41  -S42.  3.  Feiss  G,  Morris  R, 
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CONTINUING  MEDICAL  EDUCATION 

(Continued  from  Page  214) 

EMERGENCY  MEDICINE 

October  14-16 — Advances  in  Emergency  Medicine.  Continuing  Medical 
Associates  at  Hyatt  Regency.  La  Jolla.  Fri-Sun.  20  hrs.  $495.  Contact: 
Jacqueline  Shiller.  PO  Box  84296.  San  Diego  92138.  (619)  223-2997. 

October  17-21 — Emergency  Medicine  Symposium.  UCSD  at  San  Diego 
Hilton.  Mon-Fri.  17  hrs.  $475.  Contact:  UCSD. 

November  7-1 1 — Emergency  Medicine  Symposium.  UCSD  at  San  Diego 
Hilton.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

December  4-9 — 15th  Annual  Conference:  Current  Concepts  in  Emer- 
gency Care.  American  College  of  Emergency  Physicians  at  Maui  Inter- 
continental Resort.  Hawaii.  Sun-Fri.  20  hrs.  Contact:  Kailani  World  Travel. 
4192  Meridian  Ave,  Box  9751,  Bellingham,  WA  98227.  (800)  544-9269 
or  (206)  671-1800. 

December  12-16 — Emergency  Medicine  Symposium.  UCSD  at  Basic  Sci- 
ence Building.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  16-20 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Mar- 
riott. Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  24-29 — California  Trauma  Conference.  UCSD  at  Hyatt  Regency, 
San  Diego.  Tues-Sun.  Contact:  UCSD. 


FAMILY  PRACTICE/PRIMARY  CARE 

November  5 — Neurology  for  Primary  Care.  UCD  at  Cancer  Center  Audito- 
rium, Sacramento.  Sat.  7 hrs.  $95.  Contact:  UCD. 

November  5 — What  to  Do  About  Hypertension  in  1995.  American  Society 
of  Hypertension  at  Hotel  Nikko,  Beverly  Hills.  Sat.  4 hrs.  Contact:  ASH. 
515  Madison  Ave,  #1212,  New  York,  NY  10022.  (212)  644-0650. 

December  9-1 1 — Neurology  for  the  Non-Neurologist.  American  College  of 
Emergency  Physicians  at  Desert  Inn,  Las  Vegas,  Nevada.  Fri-Sun.  12  hrs. 
Contact:  Karen  DeBont,  MER.  1500  W Canal  Ct,  Ste  500,  Littleton,  CO 
80120-4528.  (800)  421-3756  or  (303)  798-9682. 

December  24-29 — Advances  in  Medicine  ’94.  American  Academy  of  Fam- 
ily Physicians  and  Symposium  Maui  at  Royal  Lahaina  Resort,  Kaanapali 
Beach,  Lahaina,  Maui,  Hawaii.  Sat-Thurs.  16  hrs.  Contact:  Joe  Harrison, 
MD,  PO  Box  10185,  Lahaina,  HI  96761.  (808)  878-6757. 


KEY  TO  ABBREVIATIONS 

CMA:  California  Medical  Association 

Contact:  Continuing  Medical  Education,  California  Medical  Association, 
PO  Box  7690,  San  Francisco  94120-7690.  (415)  541-0900. 

CPMC:  California  Pacific  Medical  Center 

Contact:  Continuing  Education,  California  Pacific  Medical  Center.  PO  Box 
7999,  San  Francisco  94120.  (415)  923-3441 . 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School 

Contact:  Herbert  M.  Thomas,  MD,  MPH.  Director  of  CME.  Office  of  Con- 
tinuing Education,  Charles  R.  Drew  Postgraduate  Medical  School.  1621  East 
120th  St.  Los  Angeles  90059.  (213)  603-3183. 

LLU:  Loma  Linda  University 

Contact:  Patty  Wright,  Manager  of  CME  Programs,  (909)  824-4963. 

STAN:  Stanford  University 

Contact:  Edward  Rubenstein.  MD.  Associate  Dean  for  Postgraduate  Edu- 
cation. Medical  School  Office  Building,  Suite  X-365,  Stanford  94305-61 14. 
(415)723-5594. 

UCD:  University  of  California,  Davis 

Contact:  Ruth  Feryok,  Director,  Office  of  Continuing  Medical  Education, 
University  of  California.  Davis,  School  of  Medicine,  2701  Stockton  Blvd, 
Sacramento  95817.  (916)  734-5390. 

UCI:  University  of  California,  Irvine 

Contact:  Melvin  I.  Marks,  MD,  Director,  Memorial/UCI  Center  for  Health 
Education,  Long  Beach  Memorial  Medical  Center,  2801  Atlantic  Ave,  PO 
Box  1428,  Long  Beach,  California  90801-1428.  (213)  595-381 1 . 

UCLA:  University  of  California,  Los  Angeles  Extension 

Contact:  Martin  D.  Shickman.  MD,  Director,  Continuing  Education  in 
Medicine  and  the  Health  Sciences,  PO  Box  24902,  UCLA,  Los  Angeles 
90024.(310)  825-8423. 

UCSD:  University  of  California,  San  Diego 

Contact:  Office  of  Continuing  Medical  Education,  University  of  California, 
San  Diego,  School  of  Medicine  (M-017),  La  Jolla  92093.  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco 

Contact:  Janet  Johnson.  Administrative  Director,  Extended  Programs  in 
Medical  Education,  School  of  Medicine,  University  of  California,  San  Fran- 
cisco 94143.(415)476-4251. 

USC:  University  of  Southern  California 

Contact:  Phil  R.  Manning,  MD.  Associate  Dean,  Postgraduate  Division, 
University  of  Southern  California  School  of  Medicine.  1975  Zonal  Ave, 
KAM314,  Los  Angeles  90033.  (800)  872-11 19. 
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Starting,  Expanding, 
Acquiring  a Practice? 

Over  55,000  Doctors  Financed  Since  1975 


HPSC,  the  leading  lease/financing  provider  to 

Health  Professionals,  offers  you  all  these  benefits: 

1.  Financing  of  new  practice  equipment,  leasehold 
improvements,  working  capital,  merchandise 
contracts  - plus  computers  and  other  office 
equipment. 

2.  Flexibility  - custom  finance  programs. 

Open-end  leases  or  Conditional  Sales 
Agreements.  Tax  benefits. 

3.  Financing  of  practice  acquisitions,  up  to 
100%  of  purchase  price  at  competitive  rates 
(no  "points",  variables,  or  hidden  fees.) 

4.  Term  options  - 12  to  72  months. 

Graduated  Payment  Plan. 

5.  Convenience  - 24  - hour  credit  approval. 

6.  All  programs  geared  to  your  cash  flow. 

7.  Competitive  rates. 


Innovative  Financing 
for  Healthcare 
Professionals 
60  State  Street 


Boston,  MA  02109-1803 

1-800-225-2488 

Fax:  1-800-526-0259 


The  National  Institute  for  the  Clinical 
Application  of  Behavioral  Medicine  Presents 

The  6th  International 

Psychology  of  Health, 
Immunity  & Disease 
Conference 

December  5-11,1 994 
Hilton  Head,  South  Carolina 


Featured  Keynote 
Speakers 

• Candace  Pert 

• Jon  Kabat-Zinn 

• Stephanie  Simonton 

• Christiane  Northrup 

• Nathaniel  Branden 

• Joan  Borysenko 
and  Many  Others! 


• The  Largest  Practitioner- 
Oriented  Conference  for 
Behavioral  Medicine. 

• Hands-On 
"Take  Home"  Training 
you  can  put  to  use 
IMMEDIATELY! 
Great  Ocean  Front  Setting 

• NETWORKING! 

• CALL  TODAY' 


For  more  information,  contact: 

NICABM  • Box  523  • Mansfield  Center,  CT  06250 

1-800-743-2226 
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MALPRACTICE  COVERAGE  AT  ITS  BEST 


• Effective  and  experienced  management. 

• An  improved  cash  flow  position  immediately. 

• $1  million  per  occurrence/$3  million  aggregate  per  year. 

• Affordable  retroactive  coverage. 

• Remedial  medical  services  designed  to  alleviate  adverse  medical/surgical  results. 
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MAHER  ON  MERCY'S  PERINATOLOGY  PROGRAM 


“The  perinatologists 
are  very  knowledgeable . 
\hrv  personal,  very 
accessible?’ 


“My  partner  and  I have  con- 
sulted w ith  them  for  a variety 
of  clinical  problems  and  we've 
always  received  an  immediate 
response.  They’ve  been  flexi- 
ble in  their  level  of  involve- 
ment, from  ‘curbside  consults’ 
to  total  patient  management. 
It’s  really  whatever  we’re  most 
comfortable  with.  They  have 
always  provided  excellent 
state-of-the-art  care.  Care  we 
know  we  can  trust.  It’s  been  a 
very  positive  addition  for 
us... a relationship  we  really 
like.” 


James  Maher,  M.D  OB/CTN 

Through  a partnership  with 
UC  Davis  Medical  Center, 
five  perinatologists  are  avail- 
able to  work  w'ith  Mercy 
physicians  in  coordinating 


care  for  high-risk  patients. 

The  perinatologists  are  avail- 
able 24  hours  a day,  seven  days 
a week  to  provide  on-site 
and/or  phone  consultation. 
Antepartum  clinic  services  are 
scheduled  three  half-days  each 
week  at  Mercy  General 
Hospital  and  Mercy  San  Juan 
Hospital,  with  scheduled  visits 
available  at  any  Mercy  facility. 
To  learn  nun?  about  Mercy's 
pciimtal  consultation  services 
call  Mercy  General  at  453-4140 
or  Mercy  San  Jmn  at  537-5339. 


UCD 
MC 


Mcrcv  General  Hospital 
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A Orlando  Regional  Healthcare  System 


FALL  94  - 1995  CME  CALENDAR 


4th  Annual  Critical  Care  Pediatric  Conference 

September  28-30,  1994  • The  Hilton,  Walt  Disney  World  Village 

12th  Annual  Care  of  the  Sick  Child  Conference 

November  8-11,  1994  • The  Hilton,  Walt  Disney  World  Village 

2nd  Annual  How  to  Create  Antibiotic  Management  Programs  that 
are  Clinically  Sound  (Quality  Assurance)  and  Cost-Effective 

November  21-23,  1994  • The  Contemporary  Resort,  Walt  Disney  World 

2nd  Annual  Update  on  Congenital  Heart  Disease 

January  26-28,  1995  • Disney  Contemporary  Hotel 

18th  Annual  Advanced  Ultrasound  Seminar:  OB/GYN 

February  2-4,  1995  * Disney  Yacht  and  Beach  Club 

16th  Annual  International  Gastroenterology  Conference 

February  8-11,  1995  • The  Hilton,  Walt  Disney  World  Village 

6th  Annual  Emergency  Medicine  for  the  Critically  111  and  Injured 

February  23-26,  1995  • Disney  Yacht  and  Beach  Club 

17th  Annual  Management  of  the  Tiny  Baby  Conference 

February  16-18, 1995  • Disney  Contemporary  Hotel 
(for  more  information  call  407-841-5218) 

5th  Annual  Breast  Imaging  Conference 

March  9-11,  1995  • Yacht  and  Beach  Club  Resorts,  Walt  Disney  World  Village 

19th  Annual  Internal  Medicine  Series 

March  27-31,  1995  • The  Hilton,  Walt  Disney  World  Village 

19th  Annual  Infectious  Disease  & Antibiotic  Therapy  Conference 

March  22-25,  1995  • The  Hilton,  Walt  Disney  World  Village 

15th  Annual  Critical  Care  Medicine  Conference 

April  6-9,  1995  • The  Hilton,  Walt  Disney  World  Village 

Call  1-800-648-0450  Or  write  to: 

CME  Department/  Orlando  Regional  Healthcare  System 
1414  Kuhl  Avenue  • Orlando,  Florida  32806-2093 

CME  CREDIT:Orlando  Regional  Healthcare  System  is  approved  by  the  Accreditation  Council  for  Continuing  Medical  Education  to 
sponsor  continuing  medical  education  for  physicians.  As  an  approved  sponsor,  Orlando  Regional  Healthcare  System  designates  this 
continuing  medical  education  activity  for  Category  1 of  the  Physician’s  Recognition  Award  of  the  American  Medical  Association. 

(PLEASE  POST) 
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January  20-22 — Practical  Dermatology  and  Dermatologic  Office  Proce- 
dures for  the  Primary  Care  Physician.  UCSD  at  Hyatt  Regency,  La 
Jolla.  Fri-Sun.  20  hrs.  $495.  Contact:  Jacqueline  Shiller.  PO  Box  84296. 
San  Diego  92138.  (619)  223-2997 

February  2-4 — Neurology  for  the  Non-Neurologists.  UCSD  at  Doubletree 
Hotel.  San  Diego.  Thurs-Sat.  Contact:  UCSD. 

February  14-19 — The  Practicing  Physician’s  Approach  to  the  Difficult 
Headache  Patient.  Dannemiller  Memorial  Educational  Foundation  at 
Marriott's  Rancho  Las  Palmas  Resort  and  Country  Club.  Rancho  Mirage. 
Tues-Sun.  Contact:  Diamond  Headache  Clinic,  5252  N Western  Ave. 
Chicago.  1L  60625.  (312)  907-6226. 

February  17-19 — Office  Gynecology  for  the  Primary  Care  Phy  sician.  Con- 
tinuing Medical  Education  Associates  at  Hyatt  Islandia,  San  Diego.  Fri- 
Sun.  20  hrs.  $450.  Contact:  Jacqueline  Shiller.  PO  Box  84296.  San  Diego 
92138.  (619)  223-2997. 


GERIATRICS 

October  7-8 — Coming  of  Age:  Geriatrics  for  the  Primary  Care  Pro- 
vider— Part  II.  UCD  at  Sacramento  Inn.  Fri-Sat.  13  hrs.  $235.  Contact: 
UCD. 

November  7-9 — Geriatrics  Update:  1994.  Sharp  Memorial  Hospital  at 
Loew's  Coronado  Bay  Resort,  San  Diego.  Mon-Wed.  20  hrs.  $425.  Con- 
tact: Jacqueline  Shiller,  PO  Box  84296.  San  Diego  92138.  (619)  223-2997. 


INFECTIOUS  DISEASE 

November  4-5 — Kuzell  Institute  Symposia  for  Rheumatology  and  Infec- 
tious Diseases.  California  Pacific  Medical  Center  at  Ana  Hotel.  San  Fran- 
cisco. Fri-Sat.  12  hrs.  $60.  Contact:  Kaura  Johnson.  CPMC.  2485  Clay  St. 
San  Francisco.  (415)  923-3242. 

November  4-6 — Advances  in  Infectious  Disease.  Sharp  Memorial  Hospital 
at  Loew's  Coronado  Bay  Resort.  San  Diego.  Fri-Sun.  20  hrs.  $425.  Con- 
tact: Jacqueline  Shiller,  PO  Box  84296.  San  Diego  92138.  (619)  223-2997. 


INTERNAL  MEDICINE 

October  22 — Diabetes.  Sutter  Community  Hospitals  at  Sacramento.  Sat.  Con- 
tact: Peggy  Coit.  2800  I.  St.  6th  FI.  Sacramento  95816.  (800)  777-0231. 


OB/CYN 

October  1 — Colscopy.  Sutter  Community  Hospitals  at  Sacramento.  Sat.  Con- 
tacat:  Lynne  MacRae,  2800  L St.  6th  FI.  Sacramento  95816.  (800)  777- 
0231. 

October  1-2 — 6th  Annual  Ultrasound  Update:  1994.  UCD  at  Red  Lion  Inn. 
Sacramento.  Sat-Sun.  10  hrs.  $240.  Contact:  UCD. 

October  8 — Women’s  Health.  Sutter  Community  Hospitals  at  Stockton.  Sat. 
Contact:  Catherine  Davis,  2800  L St.  6th  FI.  Sacramento  95816.  (800) 
777-0231. 

December  1-3 — Obstetrics  and  Gy  necology  Conference.  University  of  Ne- 
braska Medical  Center  at  Bally’s.  Las  Vegas.  Nevada.  Thurs-Sat.  $275. 
Contact:  UNMC.  600  S 42nd  St.  Omaha.  NE  68198-5651.  (800)  642-1095 
or  (402)  559-4152. 

February  9-12 — 50th  Annual  Postgraduate  OB/GYN  Assembly.  Obstetri- 
cal and  Gynecological  Assembly  of  Southern  California  at  Beverly  Hilton. 
Beverly  Hills.  Thurs-Sun.  28  hrs.  Contact:  OGASC.  5820  Wilshire  Blvd. 
#500.  Los  Angeles  90036.  (213)  937-5514. 


ONCOLOGY 

October  6-8 — 18th  Annual  Phy  sicians  Cancer  Symposium.  Scripps  Memo- 
rial Hospital  at  Stevens  Cancer  Center,  San  Diego.  Thurs-Sat.  16.5  hrs. 
$390.  Contact:  Cancer  Symposium,  2603  Main  St.  Ste  690.  Irvine  92714. 
(800)  321-6338. 


OPHTHALMOLOGY 

December  8-10 — New  and  Practical  Approaches  to  Glaucoma  Manage- 
ment. UCSF  at  Ritz-Cariton  Hotel  and  UCSF.  San  Francisco.  Thurs-Sat. 
13.5  hrs.  S200-S395.  Contact:  UCSF. 

December  9-10 — 1st  Annual  West  Coast  Cosmetic  Ey  elid  Rejuvenation 
Symposium.  Medical  Education  Resources  at  Beverly  Hilton.  Beverly 
Hills.  Fri-Sat.  14  hrs.  $575.  Contact:  Angela  O'Mara.  (714)  760-1522. 


January  14 — Primary  Care  Ophthalmology.  UCD  at  Cancer  Center  Audi- 
torium. Sacramento.  Sat.  Contact:  UCD. 


OTOLARYNGOLOGY 

October  9- 14-November  13-18 — Temporal  Bone  Dissection  Course.  House 
Ear  Institute.  Sun-Fri.  53  hrs.  $875-$l.lOO.  Contact:  Antonio  De  la  Cruz. 
2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431  ext.  7079. 

November  3-5 — Otolary  ngology  Update:  1994.  UCSF  at  Ritz-Carlton.  San 
Francisco.  Thurs-Sat.  1 7 hrs.  $425.  Contact:  UCSF. 


PATHOLOGY 

November  13-16 — Clinical  Microbiology  llpdate.  American  Society  of 
Clinical  Pathologists  at  Pan  Pacific  Hotel,  San  Diego.  Sun-Wed.  Contact: 
ASCP,  2100  W Harrison  St.  Chicago.  II  60612-3798.  (800)  621-4142. 

December  5-7 — Soft  Tissue  Pathology:  Conceptual  and  Practical  Ap- 
proaches to  Diagnosis.  American  Society  of  Clinical  Pathologists  at  Surf 
and  Sand  Hotel,  Laguna  Beach.  Mon-Wed.  Contact:  ASCP.  2100  W Har- 
rison St,  Chicago.  IL  60612.  (800)  621-4142. 


PEDIATRICS 

October  1 — Therapy  for  Childhood  Neuromuscular  Diseases.  Children's 
Hospital  and  Health  Center  at  Hyatt  Regency.  San  Diego.  Sal.  6.5  hrs.  $75. 
Contact:  CAM.  3030  Children's  Way.  San  Diego  92123.  (619)  576-5819. 

October  22 — Pediatrics.  Sutter  Community  Hospitals  at  Auburn.  Sat.  Con- 
tact: Lynne  MacRae.  2800  L St.  6th  FI.  Sacramento  95816.  (800)  777- 
0231. 

October  29 — Ambulatory  Pediatrics.  UCD  at  Cancer  Center  Auditorium. 
Sacramento.  Sat.  7 hrs.  $95.  Contact:  UCD. 

October  29 — Pediatric  Otology  Update  1994.  Children's  Hospital  Oakland. 
Sat.  Contact:  Hearing  Institute  Foundation.  2120  Forest  Ave.  #2,  San  Jose 
95128.(408)288-7777. 

December  1-4 — Society  of  ENT  Advances  in  Children.  UCD  at  Radisson 
Hotel,  Sacramento.  Thurs-Sun.  10  hrs.  Contact:  UCD. 

December  3 — 13th  Annual  Binational  Pediatric  Conference.  Children’s 
Hospital  San  Diego  and  American  Academy  of  Pediatrics  at  Mercy  Hos- 
pital Educational  Center.  San  Diego.  Sat.  $45.  Contact:  Children’s  Hospi- 
tal. 3020  Children's  Way,  San  Diego  92123.  (619)  576-4072. 

December  3-4 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Sat-Sun.  9 hrs.  $250.  Con- 
tact: UCSF. 

January  21-28 — Pediatric  Emergencies.  UCSD  at  Kona.  Hawaii.  21  hrs. 
$460.  Contact:  UCSD. 

January  23-27 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children’s  Hospital  San  Diego  at  Town  and  Country  Hotel.  San 
Diego.  Mon-Fri.  $395.  Contact:  Children’s  Hospital.  MC  5016,  3020  Chil- 
dren's Way.  San  Diego  92123.  (619)  495-4940. 

February  20-22 — Pediatrics  Update  1995.  Continuing  Medical  Education 
Associates  at  Hotel  del  Coronado.  San  Diego.  Mon-Wed.  20  hrs.  $450. 
Contact:  Jacqueline  Shiller.  PO  Box  84296.  San  Diego  92138.  (619)  223- 
2997. 


PHYSICAL  MEDICINE/REHABILITATION 

October  8-12 — 56th  Annual  Assembly,  American  Academy  of  Physical 
Medicine  and  Rehabilitation  at  Anaheim  Hilton  Hotel  and  Towers  and 
Anaheim  Convention  Center.  Sun-Wed.  Contact:  AAPMR,  122  S Michi- 
gan Ave.  Ste  1300.  Chicago.  IL  60603-6107.  (312)  922-9366. 


PSYCHIATRY 

October  7-1 1 — The  Power  of  the  Art:  Introduction  to  Medical  Hypnosis 
and  Other  Practical  Wisdoms.  LICSD  at  Colonial  Inn.  La  Jolla.  Fri-Tues. 
26  hrs.  Contact:  UCSD. 

October  14-15 — Psychopharmacology  Clinical  Research  Update.  UCD  at 
Hilton  Hotel.  San  Francisco.  Fri-Sat.  14  hrs.  $395.  Contact:  UCD. 

January  22-27 — 21st  Annual  Midwinter  Program  for  Psychiatrists.  UCD 

at  Incline  Village.  Nevada.  Sun-Fri.  25  hrs.  Contact:  UCD. 

(Continued  on  Page  228) 


You  can 
buy  peace 
of  mind. 

CMA  Assistance 

The  Worldwide  Medical  Assistance  Program 


• Medical,  dental  and  legal  referral  service  worldwide 

• Emergency  messages  to  family  and  employer 

• Compassionate  travel 

• Medically  supervised  repatriation 

• Emergency  translation  services 

• Assistance  with  hospital  admissions 

For  more  information  please  call 

1-800-679-2020 

or  return  the  following 

Full  Name:  

Mailing  Address:  

City:  State:  Phone:  

Return  to:  CMA  Assistance,  21893  Skywest  Drive,  Hayward,  CA  94541  -9908 
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PULMONARY  MEDICINE 

October  13-15 — Pulmonary  and  Critical  Care  Medicine.  UCSF  at  Ana  Ho- 
tel, San  Francisco.  Thurs-Sat.  Contact:  UCSF. 

February  3-5 — Diagnosis  and  Management  of  Respiratory  Diseases.  Med- 
ical Education  Resources  at  Sheraton  Desert  Inn,  Las  Vegas,  Nevada.  Fri- 
Sun.  12  hrs.  Contact:  Karen  DeBont.  1500  W Canal  Ct,  Ste  500,  Littleton, 
CO  80120-4528. 


RADIOLOGY 

October  2 — Oncologic  Imaging  Update.  UCSF  at  Fairmont  Hotel,  San  Fran- 
cisco. Sun.  6.5  hrs.  $150.  Contact:  UCSF. 

October  3-7 — Clinical  Magnetic  Resonance  Imaging.  UCSF  at  Fairmont 
Hotel,  San  Francisco.  Mon-Fri.  33  hrs.  $595.  Contact:  UCSF. 

October  7-8 — Vascular  Ultrasound:  State  of  the  Art.  UCSF  at  Fairmont 
Hotel,  San  Francisco.  Fri-Sat.  13.5  hrs.  $295.  Contact:  UCSF. 

October  10-14 — Neuroimaging  Visiting  Fellowship  Program.  Stanford 
School  of  Medicine.  Mon-Fri.  40  hrs.  Contact:  Barbara  Platt,  (415)  723- 
4733. 

October  15-16 — Neuroradiology  Update.  UCSD  at  Hotel  del  Coronado.  Sat- 
Sun.  Contact:  UCSD. 

October  17-19 — Radiology  for  the  Non-Radiologist.  UCSD  at  Hyatt  Re- 
gency, La  Jolla.  Mon- Wed.  20  hrs.  $450.  Contact:  UCSD. 

October  17-21 — 19th  Annual  San  Diego  Postgraduate  Radiology  Course. 
UCSD  at  Hotel  del  Coronado,  San  Diego.  Mon-Fri.  Contact:  UCSD 

October  21-23 — 14th  Annual  Interventional  Radiology  Course.  UCSD  at 
Hotel  del  Coronado,  San  Diego.  Fri-Sun.  Contact:  UCSD. 

October  31 -November  4 — Diagnostic  Radiology  Seminars.  UCSF  at  Ritz- 
Carlton  Kapalua,  Maui,  Hawaii.  Mon-Fri.  26  hrs.  $595.  Contact:  UCSF. 

November  14-18 — A Practical  Approach  to  Breast  Imaging.  UCSF  at  Ritz- 
Carlton,  Rancho  Mirage.  Mon-Fri.  20  hrs.  $595.  Contact:  UCSF. 

December  8-10 — Magnetic  Resonance  Angiography  in  Clinical  Practice 
with  CTA  Correlation.  UCSF  at  Ritz-Carlton.  Rancho  Mirage.  Thurs- 
Sat.  12.5  hrs.  $425.  Contact:  UCSF. 

December  1 1-16 — A Practical  Approach  to  Breast  Imaging.  UCSF  at  Ritz- 
Carlton  Kapalua,  Maui.  Hawaii.  Sun-Fri.  20  hrs.  $595.  Contact:  UCSF. 


SLEEP  MEDICINE 

January  28 — Sleep  Medicine:  Practices  for  the  21st  Century.  Scripps  Clinic 
and  Research  Foundation  at  La  Jolla.  Sat.  7 hrs.  Contact:  Scripps  Clinic, 
10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 

SURGERY 

October  29 — Suture  Workshop.  Sutter  Community  Hospitals  at  Sacramento. 
Sat.  Contact:  Catherine  Davis,  2800  L St,  6th  FI,  Sacramento  95816.  (800) 
777-0231. 

December  8-9 — 13th  Annual  Neurosurgical  Nurses’  Conference.  UCSF  at 
Hyatt  Regency  Embarcadero,  San  Francisco.  Thurs-Fri.  13.5  hrs.  $325. 
Contact:  UCSF. 

January  13-14 — What’s  New  in  General  Surgery:  17th  Annual  Postgrad- 
uate Course.  UCD  at  Hyatt  Hotel,  Sacramento.  15  hrs.  Contact:  UCD. 


GENERAL/MULTIDISCIPLINARY 

October  27-30 — 1994  CME/Golf  Meeting.  Nevada  Academy  of  Family 
Physicians  at  Sheraton  Desert  Inn  Hotel  & Casino,  Las  Vegas.  Thurs-Sun. 
21  hrs.  Contact:  Barbara  Bolling,  NAFP,  PO  Box  27713,  Las  Vegas,  NV 
89126-1713.(702)647-0117. 

January  19-22 — Medicine  Meets  Virtual  Reality  II:  Interactive  Technol- 
ogy & Healthcare.  UCSD.  Thurs-Sat.  Contact:  UCSD. 

January  31-February  4 — Critical  Care  by  Design.  Society  of  Critical  Care 
Medicine  at  Moscone  Center,  San  Francisco.  Tues-Sat.  30.5  hrs.  $600. 
Contact:  SCCM,  8101  E Kaiser  Blvd,  Anaheim  92808-2259.  (714)  282- 
6000. 

February  13-17 — Physician  Heal  Thyself.  UCSD  at  Sheraton  Harbor  Island, 
San  Diego.  Mon-Fri.  Contact:  UCSD. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245- 
8505. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


October  24-28 — Prevention  in  Practice:  Workplace  Health  in  the  21st 
Century.  American  College  of  Occupational  and  Environmental  Medicine 
at  Denver  Marriott  City  Center,  Denver.  Mon-Fri.  Contact:  ACOEM,  (708) 
228-6850. 

January  28-February  2 — 24th  Annual  Mid-Winter  Conference  of  Colorado 
Ophthalmological  Society.  Sheraton  Steamboat,  Steamboat  Springs.  Sun- 
Thurs.  Contact:  David  R.  Scott,  (800)  394-4968. 

February  20-24 — 19th  Midwinter  Symposium  on  Practice  Surgical  Chal- 
lenges in  Otolaryngology.  University  of  Illinois  College  of  Medicine  at 
Snowmass.  Mon-Fri.  Contact:  Jane  Whitener,  (312)  996-5751. 

February  26-March  3 — Ninth  Annual  Cardiology  for  the  Clinician  Confer- 
ence: Practical  Guidelines  for  Merging  Advances  in  Cardiology  and 
Bedside  Medicine.  University  of  Illinois  College  of  Medicine  at  Snow- 
mass.  Mon-Fri.  Contact:  Sue  Talbert,  (312)  996-4631. 

March  5-10 — 15th  Annual  Keystone  ENT  Conference.  University  of  Ne- 
braska Medical  Center  at  Keystone  Resort,  Keystone.  Sun-Fri.  Contact:  U 
of  Nebraska  Medical  Center,  (402)  559-4152  or  (800)  642-1095;  FAX 
(402)559-5915. 

July  28-August  1 — 80th  Annual  Summer  Conference.  Colorado  Ophthal- 
mological Society  at  Sheraton  Steamboat  Resort,  Steamboat  Springs.  Fri- 
Tues.  Contact:  David  R.  Scott,  (800)  394-4968;  FAX  (303)  438-9602. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center.  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-295 1 . 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  Soci- 
ety of  Neurologists,  (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine, 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  270-6761. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME  re- 
quirements of  the  New  Mexico  Board  of  Medical  Examin- 
ers, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution for  current  details. 


October  5-9 — 3rd  Annual  New  Mexico  Medical  Computer  Course.  Holi- 
day Inn  Pyramid  Hotel,  Albuquerque.  Contact:  Floyd  Smith,  NMOMA, 
PO  Box  90396,  Albuquerque  87199-0396.  (505)  828-1905. 

October  8-9 — What  Is  New  With  the  Newborn?  New  Mexico  Pediatric  So- 
ciety at  Snakedance,  Taos  Ski  Valley.  Contact:  Richard  Rolston,  MD,  (505) 
898-7898. 

October  28-29 — ECG  Interpretation  for  the  Primary  Care  Physician. 

Journal  Center.  Albuquerque.  Fri-Sun.  Contact:  Tracy  L.  Green,  New 
Mexico  Heart  Clinic,  (505)  841-1000. 

(Continued  on  Page  230) 
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Physicians  and  their  immediate  family  members 
can  receive  preferential  treatment 
in  mortgage  financing! 


The  AMA-Sponsored  Home  Mortgage  Program  is  provided  exclusively  by 
Prudential  Home  Mortgage  and  offers  physicians  special  features  such  as: 

■ Loan  commitment*  before  you  begin  searching  for  a home 
that  can  improve  your  bargaining  power  with  sellers 

■ Low  down  payment  programs 

■ Zero  point  option 

■ Fast  loan  decisions,  often  within  24  hours 

■ Full  refund  of  appraisal  cost  after  closing 
(a  value  of  $360  or  more) 

■ Competitive  rates  on  a wide  variety  of 
mortgage  products 

■ Toll-free  application  process 

■ No-cost  60  day  interest  rate  lock 


Just  call...1 -800-443-8877 

Mortgage  counselors  are  available  to  assist  you  from 
5 a.m.  to  9 p.m.  (Pacific  time)  Monday  through  Friday. 


Prudential  Home  Mortgage 


'Your  loan  commitment  will  be  subject  to  the  terms  and  conditions  stated  in  your  commitment  letter  for  this  program. 

"Eligibility  requirements  for  the  24  hour  loan  decision  include:  Single  family  dwelling  only,  with  a $500,000  maximum  loan  amount.  Condos,  co-ops,  second  homes  and  investment  properties  are  excluded.  Also,  because  your 
loan  decision  is  not  subject  to  an  appraisal,  you  may  want  to  consult  your  legal  advisor  to  include  an  appraisal  contingency  in  your  purchase  contract.  Other  conditions  may  apply. 

© 1994  The  Prudential  Insurance  Company  of  America.  All  loans  are  originated  by  The  Prudential  Home  Mortgage  Company,  Inc.  The  Prudential  Home  Mortgage  Company,  Inc.,  8000  Maryland  Avenue.  Clayton,  Missouri,  is 
an  affiliate  of  The  Prudential  Insurance  Company  of  America,  doing  business  as  P.H.  Mortgage  Company.  Inc.  in  Ohio.  New  York  Office  Expressway  Executive  Center,  Inc.,  Suite  100,  48  South  Service  Road.  Melville.  New 
York  1 1 747;  Arizona  BK  8408;  Florida  Licensed  Mortgage  Lender;  Illinois  Residential  Mortgage  Licensee;  Licensed  Mortgage  Banker/New  Jersey  Department  of  Banking;  Calif.  Broker/Lender.  All  California  loans  will  be  made 
pursuant  to  a California  Department  of  Corporations  Consumer  Finance  Lender  license  or  Commercial  Finance  Lender  license.  Equal  Housing  Opportunity 


INTENSIVE  CME 
IN  EXTENSIVE  LOCATIONS 


Oct.  94 

Las  Vegas,  NV 

7-9 

Scottsdale,  AZ 

28-30 

Orlando,  FL 

7-9 

Cabo  San  Lucas 

MEXICO 

20-22 

Nov.  94 

Orlando,  FL 

18-20 

Anaheim, CA 

18-20 

St.  John,  USVI 

17-19 

Naples,  FL 

4-6 

Dec.  94 

Grand  Cayman  Isl. 

1-3 

Key  West,  FL 

2-4 

Scottsdale,  AZ 

2-4 

Las  Vegas,  NV 

9-11 

Feb.  95 

Scottsdale,  AZ 

24-26 

Breckenridge,  CO  19-21 

Las  Vegas,  NV 

3-5 

Key  West,  FL 

17-19 

Mar.  95 

Las  Vegas,  NV 

24-26 

Grand  Cayman  3/30-4/1 

Orlando,  FL 

3/31-4/2 

Squaw  Valley,  CA 

9-11 

For  more  information 

call  toll  free  1-800-421-3756 
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CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution. 


December  2 — AIDS  and  Related  Diseases.  University  of  Utah  School  of 
Medicine.  Fri.  Contact:  UUSM. 

December  3-8 — Intensive  MR  Imaging  and  Neuroradiologv.  University  of 
Utah  School  of  Medicine  at  the  Marriott  Hotel.  Salt  Lake  City.  Sat-Thurs. 
45  hrs;  $1,200.  Contact:  UUSM. 

January  17-22 — Advances  in  Craniofacial/Oculoplastic  and  Facial  Aes- 
thetic Surgery.  University  of  Utah  School  of  Medicine  at  the  Cliff  Lodge 
at  Snowbird.  Tues-Sun.  24  hrs;  $525.  Contact:  UUSM. 

January  23-27 — Workshops  in  Advanced  MR  Imaging,  Head  and  Neck 
Imaging,  and  Neuroradiology.  University  of  Utah  School  of  Medicine. 
Mon-Fri.  Contact:  UUSM. 

February  6-10 — Surgical  Pathology.  University  of  Utah  School  of  Medicine 
at  the  Yarrow  Hotel,  Park  City.  Mon-Fri.  20  hrs;  $550.Contact:  UUSM. 
February  20-24 — Workshops  in  Advanced  MR  Imaging,  Head  and  Neck 
Imaging,  and  Neuroradiology.  University  of  Utah  School  of  Medicine. 
Mon-Fri.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Internal  Medicine  Grand  Rounds.  Psychiatry  Grand  Rounds.  OB/ 
GYN  Grand  Rounds.  Pediatric  Grand  Rounds.  Contact:  UUSM,  Office  of 
CME,  (801)581-8664. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital,  300  N Hospital  Dr.  Price  84501 . (801 ) 637-4800. 

DM:  Dixie  Medical  Center.  544  S 400  East.  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services.  Ill  N 390  East.  American  Fork  84003.  (801 ) 

763-3555.' 

FHP:  FHP  of  Utah.  35  W Broadway.  Salt  Lake  City  84101.  (801 ) 355-1234. 

ITS:  Intermountain  Thoracic  Society,  1616  S 11th  East.  Salt  Lake  City  84105. 

(801)484-4456. 

LDSH:  LDS  Hospital.  8th  Ave  and  “C”  St.  Salt  Lake  City  84143.  (801)  321-1100. 

LRH:  Logan  Regional  Hospital.  1400  N 5th  East,  Logan  84321.  (801 ) 752-2050. 

MDH:  McKav-Dee  Hospital  Center.  3939  Harrison  Blvd.  Ogden  84409.  (801)  625- 

2694. " 

MVH:  Mountain  View  Hospital.  1000  E Highway  6.  Payson  84651.  (801)  465-9201. 

OSS:  Ogden  Surgical-Medical  Society.  PO  Box  9311.  Ogden  84409 

PCMC:  Primary  Children's  Medical  Center.  100  N Medical  Dr.  Salt  Lake  City  841 13. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital,  3460  S 4155  West.  West  Valley  City  84120.  (801 ) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  South  1 100  East.  Suite  302. 

Salt  Lake  City  84102.  (801)  531-78067 

UMIA:  Utah  Medical  Insurance  Association,  540  E 500  South,  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society.  540  E 500  South.  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 

tion, 50  N Medical  Dr.  Salt  Lake  City  84132.  (801 1 581-8664. 


VAMC  Veterans  Administration  Medical  Center.  500  Foothill  Dr.  Salt  Lake  City 
84148.  (801)  582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
98121;  or  phone  (206)  441-9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


October  6 — Sleep  Symposium.  Seattle.  Thurs.  Contact:  Providence.  (206) 
320-2552. 

October  12 — Northwest  Occupational  Health  Conference:  Competing  In- 
fluences in  Developing  Occupational  Health  Policy.  Bellevue.  Wed. 
Contact:  Northwest  Center  for  Occupational  Health  and  Safety.  (206)  543- 
1069. 

October  14 — Radiation  Oncology  Symposium.  Seattle.  Fri.  Contact:  Provi- 
dence. (206)  320-2552. 

October  15 — Arthrocentesis  & Injection  Techniques.  Seattle.  Sat.  Contact: 
UAV. 

October  15 — Arthrocentesis  & Injection  Techniques.  Seattle.  Sat.  Contact: 
U/W. 

October  15 — Interventional  Radiology.  Seattle.  Sat.  Contact:  U/W. 

October  20 — Cancer  Care  Symposium.  Seattle.  Thurs.  Contact:  Providence. 
(206)  320-2552. 

October  21-22 — Transplant  Opportunities.  Seattle.  Fri-Sat.  Contact:  Provi- 
dence. (206)  320-2552. 

October  27 — Cancer  Care  Symposium.  Seattle.  Thurs.  Contact:  Providence, 
(206)  320-2552. 

October  27-30 — 7th  Annual  Pediatric  Critical  Care  Colloquium.  Seattle. 

Thurs-Sun.  Contact:  Children's.  (206)  526-2501. 

October  28-29 — Mental  Health  Update.  Seattle.  Fri-Sat.  Contact:  U/W. 
November  3-4 — Current  Concepts  in  Drug  Therapy.  Seattle.  Thurs-Fri. 
Contact:  U/W. 

November  4 — Muscular  Dystrophy  and  Related  Disorders.  Seattle.  Fri. 
Contact:  Children's,  (206)  526-2501. 

November  10 — Family  Practice  Symposium.  Seattle.  Thurs.  Contact:  Prov- 
idence. (206)  320-2552. 

November  1 1-12 — Pediatric  Advanced  Life  Support.  Seattle.  Fri-Sat.  Con- 
tact: Children's,  (206)  368-4802. 

December  2 — Pediatric  Update.  Seattle.  Fri.  Contact:  Children’s,  (206)  526- 
2501. 

December  7-10 — American  College  of  Physicians.  Seattle.  Wed-Sat.  Con- 
tact: U/W. 

December  8-10 — 10th  Annual  Infectious  Disease  Conference.  Seattle. 
Thurs-Sat.  Contact:  Pacific  Northwest  Medical  Education  Institute,  (206) 
261-2160. 

March  2 — Emergency  Response  in  the  Workplace:  An  Occupational 
Health  Nursing  Llpdate.  Seattle.  Thurs.  Contact:  Northwest  Center  for 
Occupational  Health  and  Safety,  (206)  543-1069. 

April  13 — Advances  in  Occupational  and  Environmental  Medicine.  Seat- 
tle. Thurs.  Contact:  Northwest  Center  for  Occupational  Health  and  Safety. 
(206)  543-1069. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Dept, 
of  Pathology.  Harborview  Medical  Center.  325  Ninth  Avenue.  Seattle.  WA  98104.  (206) 
223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education,  705  South 
Ninth,  No.  203,  Tacoma.  WA  98405.  (206)  627-7137. 

U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine.  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111. (206) 223-6898. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033 
Sixth  Ave.  Suite  1 100,  Seattle.  WA  98121.  (206)  441-9762.  ♦ 
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Exploring  New  Frontiers  in  Medical  Research... 


The  only  journal  of  its  kind  available... 

Published  for  the  Wilderness  Medical  Society,  Journal  of  Wilderness  Medicine  features  the  latest  research  on: 

• travel  medicine  • high  altitude  and  climbing  • cold  and  heat  related  phenomena  • natural  environmental 
disasters  • immersion  and  near-drowning  • diving  and  barotrauma  • hazardous  plants,  animals,  insects,  marine 
animals  • animal  attacks  • search  and  rescue  • ethical  and  legal  issues  • survival  physiology  • and  much  more. 
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Paul  S.  Auerbach,  MD, 

Stanford  University  Hospital, 
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Wilderness  related  musculoskeletal  injury:  role  of 
jone  scintigraphy 


Original  articles  from 
scientists  and  practitioners 
around  the  globe  on  all  aspects 
of  wilderness  medicine  from 
high  altitude  and  climbing 
to  animal  attacks 
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Review:  Central  and  South  American  pit  vipers. 
Davidson  et  al.  JWM  Vol.  4,  Issue  4, 1993. 


Topical  reviews 

of  the  current 
literature  in 
emergency 
medicine 


Subscribe  now  at  the  Personal  Rate  or  join  the  Wilderness  Medical  Society. 
Contact:  Wilderness  Medical  Society,  PO  Box  2463,  Indianapolis,  IN  46206 
PHONE:  (317)  631-1745  • FAX:  (317)  269-8150 


Journal  of  Wilderness  Medicine 

ISSN  0953-9859 

Please  enter  my  1994  subscription  to  Volume  5 (4  issues): 

□ Personal  Rate:  $95.00  □ Institutional  Rate:  $210.00 

Please  enter  my  1995  subscription  to  Volume  6 (4  issues): 

□ Personal  Rate:  $80.00  □ Institutional  Rate:  $175.00 

□ Please  send  me  information  on  the  Wilderness  Medical  Society 
Please  return  this  order  form  to: 

Journals  Marketing  Department, 
Chapman  & Hall 
Attn:  Dean  Smith, 

One  Penn  Plaza,  41st  Floor, 

New  York,  NY  10119 


□ I have  enclosed  a check/money  order  made  payable  to 

Chapman  & Hall  Journals 
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In  Memoriam 


THE  WESTERN  JOURNAL  OF  MEDICINE 


California  Medical  Association 

Breeden.  Robert  R..  Weaverville.  Died  Jul 
30,  1994,  aged  68.  Graduate  of  Northwestern 
University  Medical  School,  Chicago,  1949. 
Licensed  in  California  in  1952.  Dr  Breeden  was 
a member  of  the  Shasta-Trinity  County  Medical 
Society. 

tk 

Campisi,  Dominic  A.,  San  Jose.  Died  Aug  5, 
1994,  aged  82.  Graduate  of  Creighton  University 
School  of  Medicine,  Omaha,  Nebraska,  1937. 
Licensed  in  California  in  1937.  Dr  Campisi  was 
a member  of  the  Santa  Clara  County  Medical 
Association. 

Sk 

Goldthwaite,  Dana  D.,  Livermore.  Died 
Jul  1994,  aged  79.  Graduate  of  McGill 
University  Faculty  of  Medicine,  Montreal,  1940. 
Licensed  in  California  in  1966.  Dr  Goldthwaite 
was  a member  of  the  Alameda-Contra  Costa 
Medical  Association. 

?k 

Hinman.  Allen  T„  San  Francisco.  Died  Jul 
9,  1994,  aged  85.  Graduate  of  University  of 
California,  San  Francisco,  1935.  Licensed  in 
California  in  1935.  Dr  Hinman  was  a member  of 
the  San  Francisco  Medical  Society. 

Jk 

McPherson,  Mahlon  D.,  Santa  Cruz.  Died 
Jul  11,  1994,  aged  91.  Graduate  of  University  of 
Illinois  College  of  Medicine,  Chicago,  1929. 
Licensed  in  California  in  1930.  Dr  McPherson 
was  a member  of  the  Santa  Cruz  County  Medical 
Society. 

Tk 

Moore,  Herbert  L.,  Areata.  Died  Jul  6, 
1994,  aged  80.  Graduate  of  University  of 
California,  San  Francisco,  School  of  Medicine, 
1940.  Licensed  in  California  in  1946.  Dr  Moore 
was  a member  of  the  Humboldt-Del  Norte 
Medical  Society. 

<k 

Perkins.  Charles  B.,  Napa.  Died  Jul  3,  1994. 
aged  86.  Graduate  of  Loma  Linda  University 
School  of  Medicine,  Loma  Linda,  California. 
1933.  Licensed  in  California  in  1959.  Dr  Perkins 
was  a member  of  the  Napa  County  Medical 
Society. 

tk 

Robinson,  Julius  C.,  Richmond.  Died  Jun 
25,  1994,  aged  67.  Graduate  of  Meharry  College 
of  Medicine,  Nashville,  Tennessee,  1952. 
Licensed  in  California  in  1954.  Dr  Robinson  was 
a member  of  the  Alameda-Contra  Costa  Medical 
Association. 


Sheehy,  William  R..  Berkeley.  Died  Jul  9, 
1994,  aged  75.  Graduate  of  University  of 
Michigan  Medical  School.  Ann  Arbor.  1943. 
Licensed  in  California  in  1944.  Dr  Sheehy  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 

;-k 

Welke,  Elton  G„  San  Francisco.  Died  Jul 
25,  1994,  aged  80.  Graduate  of  University  of 
California,  San  Francisco.  School  of  Medicine, 
1945.  Licensed  in  California  in  1945.  Dr  Welke 
was  a member  of  the  San  Francisco  Medical 
Society. 

tk 

Woodward,  Sheldon  C.,  Menlo  Park.  Died 
Apr  9,  1994.  aged  73.  Graduate  of  University  of 
Michigan  Medical  School,  Ann  Arbor,  1945. 
Licensed  in  California  in  1951.  Dr  Woodward 
was  a member  of  the  San  Mateo  County  Medical 
Society. 

tk 

New  Mexico  Medical  Society 

Hogsett,  Glade  C„  Carlsbad.  Died  Mar  26, 
1994.  aged  79.  Graduate  of  University  of 
Colorado  School  of  Medicine,  Denver,  1942. 
Licensed  in  New  Mexico  in  1946.  Dr  Hogsett 
was  a member  of  the  Eddy  County  Medical 
Society. 

tk 

Minear,  William  L.,  Albuquerque.  Died 
May  7,  1994,  aged  84.  Graduate  of  Northwestern 
University  School  of  Medicine,  Chicago, 
Illinois,  1937.  Licensed  in  New  Mexico  in  1948. 
Dr  Minear  was  a member  of  the  Greater 
Albuquerque  Medical  Association. 

tk 

Sala,  Jose  M„  Albuquerque.  Died  Feb  9.  1994, 
aged  76.  Graduate  of  Universidad  Nacional 
de  Rosario,  Argentina,  1944.  Licensed  in  New 
Mexico  in  1975.  Dr  Sala  was  a member  of  the 
Greater  Albuquerque  Medical  Association. 

tk 

Saul,  Robert  J.,  Mountainair.  Died  Feb  15, 
1994,  aged  77.  Graduate  of  Jefferson  Medical 
College,  Philadelphia,  Pennsylvania,  1943. 
Licensed  in  New  Mexico  in  1949.  Dr  Saul  was  a 
member  of  the  New  Mexico  Medical  Society. 

tk 

Sharpe,  James  J..  Albuquerque.  Died  Aug  7, 
1994,  aged  72.  Graduate  of  Loyola  University, 
Maywood,  Illinois,  1950.  Licensed  in  New 
Mexico  in  1953.  Dr  Sharpe  was  a member  of  the 
Greater  Albuquerque  Medical  Association. 

tk 

Waltner,  James  D..  Santa  Fe.  Died  May  31, 
1994,  aged  47.  Graduate  of  University  of  Texas 
Southwestern  Medical  School,  Dallas,  1972. 
Licensed  in  New  Mexico  in  1975.  Dr  Waltner 
was  a member  of  the  Santa  Fe  Medical  Society. 
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Follow 

through 


It’s  the  professional  edge 
in  patient  satisfaction  and 
medicine  compliance. 

Prescribing  the  right  medicine 
isn’t  enough.  It’s  important  to 
follow  through  and  explain 
how  and  when  to  take  it, 
precautions  and  side  effects. 

The  National  Council  on 
Patient  Information  and 
Education  (NCPIE)  has 
free  materials  to  help 
you  talk  about 
prescriptions. 

Write  for 
free  information  on 
patient  medicine 
counseling. 

^ NCPIE 

666  Eleventh  Street,  NW 


The  CME  questions  and  answers  for  both  volumes  are  located  in  Volume  II. 

The  American  Association  of  Neurological  Surgeons 
Call  (708)  692-9500  to  order 


Before  lour  N 
Emergency. . . 


These  absolutely  up-to-date  books  are 
organized  by  emergency  type  to  allow  quirk 
cross-referencing  with  patients.  Then,  the 
screening  and  triage  process,  step  by  step 
surgical  indications,  and  operative  techniques 
are  thoroughly  described. 

Volume  I (Intracranial  topics):  Intracranial 
Pressure  Monitoring  • Acute  Hydrocephalus  • 
Cerebral  Herniation  Syndromes  • 

Penetrating  Cerebral  Trauma  • Extra-Axial 
Hematomas  • Intracerebral  Hematomas  • 
Pituitary  Apoplexy  • Acute  Subarachnoid 
Hemorrhage  • Stroke  • Cerebral  Infectious 
Process  • Brain  Tumors  ° Bony 
Decompression  of  the  optic  & facial  nerves  • 
Status  Epilepticus 

Volume  II  (Spinal/Peripheral  Nerve  topics):  • 
Acute  Intervention  for  Spinal  Disk  Disease  • 
Emergency  Management  of  Vertebral  Column 
Fractures/Dislocations  • Spinal  Cord  and 
Peripheral  Nerve  Compression  Injuries  • 
Spinal  Infections  • Shunt  Malfunction  • 
Penetrating  Nerve  Trauma  • Intraspinal 
Hemorrhage  • Perinatal  Management  of 
Myelomeningocele 

List  price:  $90  each  book  plus  $5  shipping  per 
U.S.  order.  AANS  Members-  $80. 

AANS  Resident  Members-  $70 
30  day  money  back  guarantee. 


NEW!  EACH  BOOK  IS  APPROVED  FOR  15  CATEGORY  1 CME 
CREDITS!  The  American  Association  of  Neurological  Surgeons  is 
accredited  by  the  Accreditation  Council  for  Continuing  Medical  Education 
to  sponsor  continuing  education  for  physicians.  The  AANS  designates  this 
continuing  medical  education  activity  for  15  hours  in  Category  1 of  the 
Physician’s  Recognition  Award  of  the  American  Medical  Association. 
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IF  YOU’RE  LOOKING  TO  GET  MORE  FOR  YOUR  CME  DOLLAR, 
HAVE  WE  GOT  A MEETING  FOR  YOU! 


Southern  Medical  Association’s  88th  Annual  Scientific  Assembly 

Orlando,  Florida 
November  2-6,  1994 

Take  a look  at  what  SMA’s  Annual  Scientific  Assembly  offers: 


-Vy?1 


Provides  Updated  Clinical  Information  in  Your 
Specialty 

• 26  Specialty  Section  Meetings 

• Postgraduate  Courses 

• World-Renowned  Speakers 

Provides  CME  Opportunities  in  Specialties 
Other  Than  Your  Own 

• Joint  Specialty  Section  Meetings 

• Round  Table  Luncheon  Sessions 

• Scientific  Exhibits,  Posters,  and  Technical  Exhibits 


Gives  You  Time  for  Fun  and  Collegial 
Interaction 

• Section  and  Alumni  Socials 

• President’s  Night  Dinner  Dance  Featuring  Beach  Boy 
Mike  Love  and  the  Endless  Summer  Beach  Band 

• President’s  Reception  at  Universal  Studios 

• President ’s-Doctors’  Day  Awards  Luncheon 

• Recreational  Activities  and  Free  Golf  Clinic 

• Tours  and  Enrichment  Programs 

• Many  Terrific  Exhibit  Hall  Activities 

• And  More! 


Is  Available  at  a Reasonable  Cost 

• Member  Physician  Registration  for 
SMA’s  Annual  Scientific  Assembly  Is  Only  $100! 


To  register,  simply  complete  the  attached 
registration  form,  and  return  to: 

Southern  Medical  Association 

P.O.  Box  190088 
Birmingham,  AL  35219-0088 


SMA  Membership  No. 
( ) ( ) 


Name  (Please  Print  or  Type) 

Home  Telephone  Number 

Office  Telephone  Number 

Address 

Name  for  Spouse/Companion 

Badge  (if  attending) 

City 

State 

Zip 

Home  Address 

/ 

/ 

Specialty 

Date  of  Birth 

City 

State  Zip 

Medical  School  where  M.D.  degree  was  received  Name  of  Hospital  where  Residency  Training  took  place 


Please  check  the  appropriate  space(s)  below: 


□ SMA  Member— $100  Registration  Fee 

□ PHYSICIAN-Non-Member—  $225  Registration  Fee 

□ SMA  Membership/Registration  Fee— $200  (Save  $25  on  Non-Member  Registration  Fee) 

Total  $ 

□ Charge:  (circle)  MasterCard/VISA/Discover Exp.  Date Signature ; 

□ Check:  Make  check  payable  to:  SOUTHERN  MEDICAL  ASSOCIATION  (Return  check  with  this  form— for  added  security,  use  an  envelope.) 

Southern  Medical  Association,  35  Lakeshore  Drive,  P.O.  Box  190088,  Birmingham,  Alabama  35219-0088 

(800)  423-4992  or  (205)  945-1840  (in  Birmingham) 

SMA794ANM271  ' AMBSMJ4 


□ Spouse/Companion/Staff  Fee— $25 

□ Student/Resident— NO  FEE 

□ Nurse/Technician— $75 

□ Physician  Assistant— $75 

□ Ph.D.— $100 


/ Southern 
medical  %_ 

ASSOCIATION 


“As  usual,  the  SMA  has  sponsored  an  excellent 
scientific  program  with  appeal  to  all  types  of  prac- 
tices and  disciplines.” 

— 1993  Annual  Meeting  Attendee 
Anthony  P.  Garritano,  M.D. 

Largo,  FL 
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Nasal 

HHIffl  ■ Inhaler 


(triamcinolone  acetonide) 


Nasacort...Once  Is  Enough 


(triamcinolone  acetonide) 


For  Intranasal  Use  Only 
Shake  Well  Before  Using 
BRIEF  SUMMARY 

CONTRAINDICATIONS:  Hypersensitivity  to  any  of  the  ingredients  of  this  preparation 
contraindicates  its  use. 

WARNINGS:  The  replacement  of  a systemic  corticosteroid  with  a topical  codicoid  can  be 
accompanied  by  signs  of  adrenal  insufficiency  and,  in  addition,  some  patients  may  experience 
symptoms  of  withdrawal,  e g.,  joint  and/or  muscular  pain,  lassitude  and  depression  Patients 
previously  treated  for  prolonged  periods  with  systemic  corticosteroids  and  transferred  to  topical 
codicoids  should  be  carefully  monitored  for  acute  adrenal  insufficiency  in  response  to  stress  In 
those  patients  who  have  asthma  or  other  clinical  conditions  requiring  long-term  systemic 
corticosteroid  treatment,  too  rapid  a decrease  in  systemic  codicosteroids  may  cause  a severe 
exacerbation  of  their  symptoms. 

Children  who  are  on  immunosuppressant  drugs  are  more  susceptible  to  infections  than  healthy 
children.  Chickenpox  and  measles,  for  example,  can  have  a more  serious  or  even  fatal  course  in 
children  on  immunosuppressant  doses  of  corticosteroids.  In  such  children,  or  in  adults  who  have 
not  had  these  diseases,  particular  care  should  be  taken  to  avoid  exposure  If  exposed,  therapy 
with  varicella  zoster  immune  globulin  (VZIG)  or  pooled  intravenous  immunoglobulin  (IVIG).  as 
appropnale,  may  be  indicated.  If  chickenpox  develops,  treatment  with  antiviral  agents  may  be 
considered 

The  use  of  Nasacort  Nasal  Inhaler  with  alternate-day  systemic  prednisone  could  increase  the 
likelihood  of  hypothalamic-pituitary-adrenal  (HPA)  suppression  compared  to  a therapeutic  dose  of 
either  one  alone  Therefore,  Nasacort  Nasal  Inhaler  should  be  used  with  caution  in  patients 
already  receiving  alternate-day  prednisone  treatment  for  any  disease 

PRECAUTIONS 

General:  In  clinical  studies  with  triamcinolone  acetonide  administered  intranasally.  the 
development  of  localized  infections  of  the  nose  and  pharynx  with  Candida  albicans  has  rarely 
occurred.  When  such  an  infection  develops  it  may  require  treatment  with  appropriate  local 
therapy  and  discontinuance  of  treatment  with  Nasacod  Nasal  Inhaler. 

Triamcinolone  acetonide  administered  intranasally  has  been  shown  to  be  absorbed  into  the 
systemic  circulation  in  humans.  Patients  with  active  rhinitis  showed  absorption  similar  to  that 
found  in  normal  volunteers  Nasacort  at  440  mcg/day  for  42  days  did  not  measurably  affect 
adrenal  response  to  a six  hour  cosyntropm  test.  In  the  same  study  prednisone  1 0 mg/day 
significantly  reduced  adrenal  response  to  ACTH  over  the  same  period  (see  CLINICAL  TRIALS 
section). 

Nasacort  Nasal  Inhaler  should  be  used  with  caution,  if  at  all,  in  patients  with  active  or  quiescent 
tuberculous  infections  of  the  respiratory  tract  or  in  patients  with  untreated  fungal,  bacterial,  or 
systemic  viral  infections  or  ocular  herpes  simplex. 

Because  of  the  inhibitory  effect  of  corticosteroids  on  wound  healing  in  patients  who  have 
experienced  recent  nasal  septal  ulcers,  nasal  surgery  or  trauma,  a corticosteroid  should  be  used 
with  caution  until  healing  has  occurred.  As  with  other  nasally  inhaled  corticosteroids,  nasal  septal 
perforations  have  been  repoded  in  rare  instances. 

When  used  at  excessive  doses,  systemic  corticosteroid  effects  such  as  hypercorticism  and 
adrenal  suppression  may  appear.  If  such  changes  occur,  Nasacort  Nasal  Inhaler  should  be 
discontinued  slowly,  consistent  with  accepted  procedures  for  discontinuing  oral  steroid  therapy. 
Information  for  Patients:  Patients  being  treated  with  Nasacod  Nasal  Inhaler  should  receive  the 
following  information  and  instructions. 

Patients  who  are  on  immunosuppressant  doses  of  codicosteroids  should  be  warned  to  avoid 
exposure  to  chickenpox  or  measles  and,  if  exposed,  to  obtain  medical  advice. 

Patients  should  use  Nasacod  Nasal  Inhaler  at  regular  intervals  since  its  effectiveness  depends 
on  its  regular  use  A decrease  in  symptoms  may  occur  as  soon  as  12  hours  after  stading  steroid 
therapy  and  generally  can  be  expected  to  occur  within  a few  days  of  initiating  therapy  in  allergic 
rhinitis.  The  patient  should  take  the  medication  as  directed  and  should  not  exceed  the  prescribed 
dosage.  The  patient  should  contact  the  physician  if  symptoms  do  not  improve  after  three  weeks, 
or  if  the  condition  worsens  Nasal  irritation  and/or  burning  or  stinging  after  use  of  the  spray  occur 
only  rarely  with  this  product.  The  patient  should  contact  the  physician  if  they  occur 
For  the  proper  use  of  this  unit  and  to  attain  maximum  improvement,  the  patient  should  read  and 
follow  the  accompanying  patient  instructions  carefully  Because  the  amount  dispensed  per  puff 
may  not  be  consistent,  it  is  impodant  to  shake  the  canister  well  Also,  the  canister  should  be 
discarded  after  1 00  actuations. 

Carcinogenesis,  Mutagenesis:  Animal  studies  of  triamcinolone  acetonide  to  test  its 
carcinogenic  potential  are  underway 

Impairment  of  Fertility:  Male  and  female  rats  which  were  administered  oral  triamcinolone 
acetonide  al  doses  as  high  as  15  mcg/kg/day  (1 10  mcg/m2/day,  as  calculated  on  a suriace  area 
basis)  exhibited  no  evidence  of  impaired  fertility  The  maximum  human  dose,  for  comparison,  is 
6.3  mcg/kg/day  (240  mcg/m2/day).  However,  a few  female  rats  which  received  maternally  toxic 
doses  of  8 or  15  mcg/kg/day  (60  mcg/m2/day  or  1 10  mcg/m2/day,  respectively,  as  calculated  on  a 


suriace  area  basis)  exhibited  dystocia  and  prolonged  delivery  Developmental  toxicity,  which 
included  increases  in  fetal  resorptions  and  stillbirths  and  decreases  in  pup  body  weight  and 
survival,  also  occurred  at  the  maternally  toxic  doses  (2.5  - 15  0 mcg/kg/day  or  20  - 1 10 
mcg/m2/day,  as  calculated  on  a surface  area  basis)  Reproductive  performance  of  female  rats 
and  effects  on  fetuses  and  offspring  were  comparable  between  groups  that  received  placebo 
and  non-toxic  or  marginally  toxic  doses  (0  5 and  1 0 mcg/kg/day  or  3 8 mcg/m2/day  and 
7.0  mcg/m2/day). 

Pregnancy:  Pregnancy  Category  C Like  other  corticoids,  tnamcinolone  acetonide  has  been 
shown  to  be  teratogenic  in  rats  and  rabbits  Teratogenic  effects,  which  occurred  in  both  species 
al  0 02,  0 04  and  0 08  mg/kg/day  (approximately  135,  270  and  540  mcg/mz/day  in  the  rat  and 
320,  640  and  1280  mcg/m2/day  in  the  rabbit,  as  calculated  on  a surface  area  basis),  included  a 
low  incidence  of  cleft  palate  and/or  internal  hydrocephaly  and  axial  skeletal  defects  Teratogenic 
effects,  including  CNS  and  cranial  malformations,  have  also  been  observed  in  non-human 
primates  at  0.5  mg/kg/day  (approximately  6.7  mg/m2/day)  The  doses  of  0.02,  0 04,  0 08,  and 
0 5 mg/kg/day  used  in  these  toxicology  studies  are  approximately  12  8,  25  5.  51 . and  318.7  times 
the  minimum  recommended  dose  of  1 10  meg  of  Nasacort  per  day  and  3.2,  6 4, 12.7,  and 
80  times  the  maximum  recommended  dose  of  440  meg  of  Nasacort  per  day  based  on  a patient 
body  weight  of  70  kg  Administration  of  aerosol  by  inhalation  to  pregnant  rats  and  rabbits 
produced  embryotoxic  and  fetotoxic  effects  which  were  comparable  lo  those  produced  by 
administration  by  other  routes  There  are  no  adequate  and  well-controlled  studies  in  pregnant 
women  Triamcinolone  acetonide  should  be  used  during  pregnancy  only  if  the  potential  benefit 
lustifies  the  potential  risk  to  the  fetus. 

Experience  with  oral  corticoids  since  their  introduction  in  pharmacologic  as  opposed  to 
physiologic  doses  suggests  that  rodents  are  more  prone  to  teratogenic  effects  from  corticoids 
than  humans.  In  addition,  because  there  is  a natural  increase  in  glucocorticoid  production  during 
pregnancy,  most  women  will  require  a lower  exogenous  steroid  dose  and  many  will  not  need 
corticoid  treatment  during  pregnancy 

Nonteratogenic  Effects:  Hypoadrenalism  may  occur  in  infants  born  of  mothers  receiving 
corticosteroids  during  pregnancy  Such  infants  should  be  carefully  observed 
Nursing  Mothers:  It  is  not  known  whether  triamcinolone  acetonide  is  excreted  in  human  milk 
Because  other  corticosteroids  are  excreted  in  human  milk,  caution  should  be  exercised  when 
Nasacort  Nasal  Inhaler  is  administered  to  nursing  women 

Pediatric  Use:  Safety  and  effectiveness  have  not  been  established  in  children  below  the  age  of 
12  Oral  corticoids  have  been  shown  to  cause  growth  suppression  in  children  and  teenagers, 
particularly  with  higher  doses  over  extended  periods  II  a child  or  teenager  on  any  corticoid 
appears  to  have  growth  suppression,  the  possibility  that  they  are  particularly  sensitive  to  this 
effect  of  steroids  should  be  considered 

ADVERSE  REACTIONS:  In  controlled  and  uncontrolled  studies.  1257  patients  received 
treatment  with  intranasal  triamcinolone  acetonide.  Adverse  reactions  are  based  on  the  567 
patients  who  received  a product  similar  to  the  marketed  Nasacort  canister  These  patients  were 
treated  for  an  average  of  48  days  (range  1 to  117  days).  The  145  patients  enrolled  in 
uncontrolled  studies  received  treatment  from  1 to  820  days  (average  332  days). 

The  most  prevalent  adverse  experience  was  headache,  being  reported  by  approximately  18%  of 
the  patients  who  received  Nasacort.  Nasal  irritation  was  reported  by  2.8%  of  the  patients 
receiving  Nasacort  Other  nasopharyngeal  side  effects  were  reported  by  fewer  than  5%  of  the 
patients  who  received  Nasacort  and  included  dry  mucous  membranes,  naso-sinus  congestion, 
throat  discomfort,  sneezing,  and  epistaxis  The  complaints  do  not  usually  interfere  with  treatment 
and  in  the  controlled  and  uncontrolled  studies  approximately  1%  of  patients  have  discontinued 
because  of  these  nasal  adverse  effects 

In  the  event  of  accidental  overdose,  an  increased  potential  for  these  adverse  experiences  may  be 
expected,  but  systemic  adverse  experiences  are  unlikely  (see  OVERDOSAGE  section) 
OVERDOSAGE:  Acute  overdosage  with  this  dosage  form  is  unlikely  The  acute  topical 
application  of  the  entire  15  mg  of  the  canister  would  most  likely  cause  nasal  irritation  and 
headache  It  would  be  unlikely  to  see  acute  systemic  adverse  effects  if  the  nasal  application  of 
the  15  mg  of  triamcinolone  acetonide  was  administered  all  at  once 
Caution:  Federal  (U  S A ) law  prohibits  dispensing  without  prescription 
Please  see  product  circular  for  full  presenbing  information 
REFERENCES: 
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Positron  emission  tomography 
(PET)  image  of"C-triamcmolone 
acetonide  following  intranasal 
administration  of  Nasacort ! 


(triamcinolone  acetonide)  Nasal  Inhaler 


Provides  comfortable , prompt  relief 
of  allergic  rhinitis  and  effective  QD  dosing 

• Nasacort  remains  in  the  nasal  mucosa  with  no  measurable  effect  on 
HP  A function  13  * 

Duration  of  acquisition  of  the  PET  image  was  approximately  55  minutes  due  tonC  decay 
(tlk  of  20  minutes). 1 (n=2) 

• Nasacort  provides  prompt  relief  for  many  patients  — symptom 
reduction  may  occur  as  soon  as  24  hours  after  starting  therapy 4 

• Nasacort  provides  effective  QD  dosing— 2 puffs/nostril/day  effectively 
controls  symptoms  in  most  patients;  however,  QD  dosing  can  be 
increased  to  4 puffs/nostril/day  when  necessary 

Please  see  brief  summary  of  prescribing  information  on  adjacent  page. 

* In  doses  up  to  440  mcg/day. 3 

Nasacort.. .Once  Is  Enough 


NEUROLOGY 


FROM  BASICS  TO  BEDSIDE 


Neurology 


This  special  issue  of  The  Western  Journal  of  Medi- 
cine takes  us  from  bench  to  bedside,  from  cradle  (and  be- 
fore) to  grave,  from  diagnosis  to  treatment,  from  training 
to  practice.  We  are  taken  from  the  common  to  the 
unimaginable,  from  the  past  to  the  future,  from  theoreti- 
cal and  practical  to  ethics  and  policy.  Conditions  may  be 
acute  or  chronic  and  may  require  intensive  care  or  reha- 
bilitation. 


Stephen  Hauser,  MD,  Chair  of  the  Department  of 
Neurology  at  the  University  of  California,  San  Francisco, 
School  of  Medicine,  has  been  the  inspired  and  inspiring 
special  editor,  a visionary  leader,  and  persuader  of  his  dis- 
tinguished authors.  We  readers,  patients,  families,  policy 
makers,  and  the  public  are  grateful. 

LINDA  HAWES  CLEVER.  MD 


Introduction 


Neurology  has  entered  a new  era.  Long  considered  an 
intellectually  rich  but  therapeutically  impoverished  disci- 
pline, neurologists  have  traditionally  functioned  as  pres- 
tidigitators in  the  spectacle  of  medicine,  capable  of 
astonishing  displays  of  anatomic  localization,  pathologic 
inference  and  diagnosis,  but  with  services  that  are  ulti- 
mately limited  to  the  education  of  patients  or  referring 
physicians.  Medical  students  frequently  have  been  heard 
to  comment  that  neurology  is  an  interesting  but  depress- 
ing specialty. 

In  the  mass  media  or  in  literature,  also,  we  neurolo- 
gists tend  to  be  treated  unkindly.  The  most  frequent  image 
is  that  of  the  mad  scientist,  brilliant  but  deranged,  the  vil- 
lain who  exploits  neuroscience  for  evil  or  twisted  pur- 
poses: Dr  Frankenstein;  or  Frank  MacLeary,  cadaveric 
organ  dealer  in  Robin  Cook’s  Coma.  On  occasion,  a more 
sympathetic  image  presents  neurologists  as  lovable  but 
disheveled  nerds,  socially  infantile,  well-meaning,  but  ul- 
timately ineffective.  We  suspect  that  orthopedists  would 


not  have  tolerated  the  public  image  that  neurologists  have 
endured  in  silence  for  so  long. 

I hope  that  this  issue  of  The  Western  Journal  of 
Medicine  will  contribute  in  a small  way  to  a changing 
perception  of  neurology.  Each  of  three  sections  will  focus 
on  a different  aspect  of  progress  and  change  in  the  field. 
A remarkable  and  distinguished  group  of  contributors 
will  guide  readers  through  this  rapidly  changing  terrain. 

Within  the  past  decade,  molecular  biology  has  trans- 
formed neurology  more  dramatically  and  more  rapidly 
than  even  its  most  visionary  proponents  would  have  dared 
to  predict.  Genetic  linkage  approaches  have  resulted,  as  of 
this  writing,  in  the  identification  of  more  than  50  neuro- 
logic disease  genes  and  in  the  chromosomal  localization 
of  several  hundred  more.  The  genes  responsible  for  some 
of  the  most  common  and  mysterious  nervous  system 
diseases,  including  Duchenne-type  muscular  dystrophy 
(dystrophin),  myotonic  dystrophy  (CTG  repeat  3'  of  myo- 
tonin),  Huntington’s  disease  (huntingtin),  Charcot-Marie- 


fl 


238  W)M,  September  1994—’ Vo  I 161,  No.  3 


Introductions 


Tooth  disease  type  1A  (PMP-22),  and  neurofibromatosis 
type  1 (neurofibromin)  have  been  identified. 

Equally  exciting  is  the  potential  to  apply  linkage  strat- 
egies to  genetically  complex  neurologic  disorders.  In 
contrast  to  the  single  gene  disorders  discussed  here,  genet- 
ically complex  diseases  may  be  polygenic  in  origin,  such 
as  those  due  to  the  effects  of  multiple  unlinked  genes,  or 
have  both  a genetic  and  an  environmental  component  to 
their  pathogenesis.  The  most  spectacular  recent  discovery 
in  this  area  has  been  the  demonstration  of  the  apolipopro- 
tein  E (apo  E)  gene  effect  on  Alzheimer’s  disease.  The  hu- 
man apo  E gene  and  protein  has  four  major  alleles  or 
forms.  The  presence  of  the  E-4  allele  that  occurs  normally 
on  approximately  15%  of  chromosomes  is  a clear  risk  fac- 
tor for  sporadic — and  some  late-onset  familial— forms  of 
Alzheimer’s  disease.  How  the  E-4  allele  influences  the  ap- 
pearance of  Alzheimer's  disease  is  not  entirely  clear,  but  it 
may  injure  neurons  by  interacting  with  the  (3-amyloid  pep- 
tide, resulting  in  neuritic  plaque  formation,  or  by  destabi- 
lyzing  the  cytoskeletal  t protein  and  facilitating  the 
development  of  neurofibrillary  tangles. 

In  the  first  section  of  this  special  issue,  entitled  “Dis- 
covery,” several  areas  of  important  breakthroughs  in  the 
understanding  of  neurologic  diseases  are  highlighted.  The 
1990s  have  been  designated  by  Congress  as  "The  Decade 
of  the  Brain.”  We  thus  begin  with  a discussion  of  the  goals 
of  the  “Decade  of  the  Brain”  project,  achievements  to 
date,  and  prospects  for  the  future.  We  follow  with  a sum- 
mary of  advances  and  challenges  facing  neurogenetics 
and  with  discussions  of  how  growth  factors  work  in  the 
nervous  system  and  the  prospects  for  selective  immune 
manipulation  and  gene  therapy.  The  spectacular  story  of 
prions,  a novel  genetic  and  infectious  cause  of  disease,  is 
discussed,  as  is  the  molecular  understanding  of  the  biol- 
ogy of  alcohol  abuse.  The  selection  includes  a glimpse 
into  developing  neuroimaging  techniques  that  permit  the 
study  of  human  brain  function  in  vivo. 

The  second  section,  "Therapy,”  deals  with  practical 
aspects  of  therapy  for  neurologic  diseases.  Here  we  have 
focused  on  five  categories  of  nervous  system  disorders— 
stroke,  multiple  sclerosis,  headache,  Parkinson’s  disease, 
and  epilepsy— commonly  encountered  in  medicine.  For 
each,  important  therapeutic  developments  have  raised  or 
are  in  the  process  of  raising  the  standard  of  care  that  is 
possible. 

The  third  section,  "The  New  Era,"  is  intended  to  chal- 
lenge readers  in  different  ways.  Some  areas  that  are  ex- 
plored do  not  permit  complete  objectivity,  and  we 
apologize  in  advance  for  any  unintended  offense  that 


readers  with  a different  perspective  may  find  on  reading 
this  section.  The  authors  explore  the  place  of  neurology  in 
the  medical  world  and  by  extrapolation  the  ideal  number 
of  practitioners  that  are  needed  in  this  specialty.  Contribu- 
tions on  neuroimaging,  education,  neurorehabilitation, 
and  biotechnology  are  offered.  The  final  chapter  attempts 
to  summarize  the  future  clinical  role  of  neurologists  in  an 
integrated  health  care  delivery  system. 

Concern  with  the  size  of  our  specialty  is  not  unique  to 
neurology.  It  is  common  to  most  medical  enterprises  that 
are  attempting  to  fit  into  an  evolving  health  care  system. 
The  physicist  Freeman  Dyson,*  writing  about  the  impor- 
tance of  size  in  nature,  observed  the  following: 

To  survive,  an  animal  has  not  only  to  be  of  the  right  size  for  the  func- 
tioning of  its  internal  anatomy.  It  has  also  to  be  of  the  right  size  to  form 
a stable  community  with  the  bigger  and  smaller  creatures  on  which  it  is 
dependent.  In  the  natural  ecology  of  living  creatures,  the  overwhelming 
majority  of  successful  animals  are  small,  but  the  few  large  animals  tend 
to  dominate  the  landscape.  The  large  animals  have  an  ecological  impor- 
tance that  is  out  of  proportion  to  their  numbers.  And  so  it  is  also  in  sci- 
ence. The  vast  majority  of  successful  scientific  enterprises  are  small,  but 
the  big  enterprises  also  have  an  essential  role  to  play.  And  the  big  enter- 
prises tend  to  dominate  the  political  and  educational  milieu  within 
which  the  small  enterprises  must  learn  to  survive.  Out  of  this  dominance 
of  the  big  enterprises  arise  the  central  questions  of  scientific  ecology. 
How  should  the  balance  between  big  and  small  be  maintained?  How  big 
is  too  big  and  how  small  is  too  small?  How  can  we  launch  large  projects 
without  creating  political  pressures  that  endanger  the  integrity  of  sci- 
ence? . . . We  cannot  calculate  from  general  principles  the  optimal  size 
of  a scientific  project,  any  more  than  we  can  calculate  from  general  prin- 
ciples the  optimal  size  of  an  elephant  or  a whale.  Every  scientific  proj- 
ect is  unique,  just  as  every  species  of  animal  is  unique.  The  purpose  of 
the  science  of  ecology  is  not  to  calculate  the  sizes  of  elephants  and 
whales  but  to  understand  the  conditions  under  which  elephants  and 
whales  can  flourish. 

As  in  science,  so  it  is  for  medicine.  For  neurology  to 
flourish,  it  must  do  so  by  creating  a proper  fit  for  itself  in 
the  modern  health  care  system,  in  the  increasingly  com- 
petitive world  of  basic  neuroscience  research,  and  in  a so- 
ciety whose  resources  are  strained.  Neurology  must 
demonstrate  the  value  of  its  clinical  services  to  patients 
with  neurologic  disease,  define  its  role  in  the  education  of 
generalists,  and  justify  its  continuing  leadership  in  disease 
discovery.  The  authors  and  I hope  that  in  this  special  is- 
sue, we  have  conveyed  to  readers  a sense  of  the  excite- 
ment, ferment,  and  promise  of  the  field. 

STEPHEN  L.  HAUSER,  MD 

Special  Editor 

Chair,  Department  of  Neurology 

University  of  California, 

San  Francisco,  School  of  Medicine 


*On  Being  the  Right  Size:  Reflections  on  the  Ecology  of  Scientific  Projects, 
1988.  Reprinted  in  From  Eros  to  Gaia,  Pantheon  Books,  New  York,  NY,  1992. 
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Decade  of  the  Brain 

An  Agenda  for  the  Nineties 

MURRAY  GOLDSTEIN,  DO,  MPH,  Washington,  DC 


On  July  25,  1989,  President  George  Bush,  in  response  to  reports  written  by  the  National  Advisory 
Councils  of  the  National  Institute  of  Neurological  Disorders  and  Stroke  and  the  National  Institute  of 
Mental  Health  and  at  the  urging  of  Congress,  signed  a presidential  declaration  designating  the  1990s 
to  be  the  "Decade  of  the  Brain"  and  called  on  the  United  States  to  observe  the  decade  with  appropri- 
ate activities.  At  mid-decade,  scientific  accomplishment  has  been  spectacular;  however,  both  public 
support  and  increases  in  research  resources  have  been  minimal.  It  can  be  anticipated  that  scientific 
progress  will  continue  to  be  impressive  for  the  remainder  of  the  decade,  but  many  research  opportu- 
nities will  either  not  be  addressed  or  will  be  postponed.  At  mid-decade,  the  time  has  come  to  re-eval- 
uate the  research  agenda  and  the  public  strategy  for  the  remainder  of  the  decade. 

(Goldstein  M:  Decade  of  the  brain — An  agenda  for  the  nineties.  In  Neurology — From  Basics  to  Bedside  [Special  Issue]. 
West]  Med  1994;  161:239-241) 


In  the  closing  years  of  the  1980s,  a small  group  of  sci- 
entists, science  administrators,  and  political  observers 
met  to  discuss  how  the  remarkable  advances  and  the  op- 
portunities for  further  progress  in  the  basic  and  clinical 
neurologic  sciences  could  be  brought  to  the  attention  of 
the  public  and  its  elected  representatives.  It  was  agreed 
the  time  was  opportune  to  initiate  an  identified  national 
research  endeavor  that  would  describe  attainable  neuro- 
scientific objectives  pertinent  to  health  issues.  The  oppor- 
tunities available  for  addressing  these  research  objectives 
would  be  documented,  and  the  additional  resources  nec- 
essary to  meet  these  goals  would  be  described.  The  effort 
needed  an  identity,  a focal  point  for  program  implemen- 
tation, and  champions  both  within  and  outside  of  govern- 
ment. Questions  addressed  were,  Should  the  effort  follow 
the  format  of  an  open-ended  endeavor  such  as  the  War 
Against  Cancer,  or  a time-limited  megaproject  such  as  the 
Genome  Project,  or  something  else?  Who  could  be  the 
champions  within  government?  Should  the  effort  be  sup- 
ported outside  of  government  by  a structured  coalition  of 
professional,  scientific,  and  lay  organizations,  or  should 
each  organization  be  urged  to  mobilize  its  own  forces  to 
support  the  endeavor? 

The  result  of  these  discussions  gave  birth  in  1988  to 
the  concept  that  the  1990s  be  designated  the  “Decade  of 


the  Brain” — a national  research  endeavor  to  better  under- 
stand how  the  brain  (and  nervous  system)  is  organized, 
how  it  functions,  why  it  fails  to  function,  and  what  can  be 
done  to  prevent  and  treat  dysfunction.  The  proposal 
would  have  measurable  objectives,  describe  the  need  for 
additional  resources,  designate  a time  frame  long  enough 
to  permit  accomplishment,  and  use  language  that  was  un- 
derstandable and  appealing. 

In  designating  program  responsibility,  the  two  organi- 
zations that  already  had  major  responsibility  for  brain  re- 
search were  proposed  to  be  the  focal  points  for  planning 
and  implementation:  the  National  Institute  of  Neurolog- 
ical Disorders  and  Stroke  (NINDS)  and  the  National  In- 
stitute of  Mental  Health  (NIMH).  Allies  needed  to  be 
identified  who  would  champion  the  program  both  in  the 
administration  (the  Office  of  the  President  or  the  Office 
of  the  Secretary  of  the  Department  of  Health  and  Human 
Services)  and  in  Congress.  These  leaders  would  need  the 
support  and  assistance  of  nongovernmental  organizations 
that  could  collaborate  as  a national  coalition. 

The  stage  was  set,  the  objectives  defined,  the  roles 
enumerated,  and  the  clock  started  ticking. 

The  Next  Step 

In  July  1988,  the  National  Advisory  Councils  of  the 
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ABBREVIATIONS  USED  IN  TEXT 

NIH  = National  Institutes  of  Health 
NIMH  = National  Institute  of  Mental  Health 
NINDS  = National  Institute  of  Neurological 
Disorders  and  Stroke 


NINDS  and  the  NIMH  organized  working  groups  of  sci- 
entists to  specify  research  targets,  research  opportunities, 
and  the  resources  required  to  meet  these  targets  in  their 
respective  areas  of  research  responsibility.  Several  at- 
tempts to  have  a joint  NINDS-NIMH  effort  and  a single 
national  plan  failed.  The  reasons  for  failure  are  complex 
and  disappointing;  however,  the  leadership  of  both  insti- 
tutes agreed  that  their  organizations  would  develop  plans 
and  would  share  information  on  a continuing  basis.  Both 
groups  developed  and  published  their  plans.1-2 

A champion  in  the  administration  to  spearhead  these 
initiatives  was  never  recruited.  Health  and  science  leaders 
in  the  administration  were  cautious  because  of  the  in- 
creasing fiscal  deficit  and  the  desire  to  maintain  an  ade- 
quate across-the-board  research  endeavor  at  the  National 
Institutes  of  Health  (NIH).  They  feared  that  in  a period  of 
a level  budget  for  the  NIH,  specified  increases  in  one  area 
would  be  at  the  cost  of  other  health  research  areas,  as  was 
already  being  threatened  by  grassroots  activism  for  addi- 
tional research  funds  for  the  acquired  immunodeficiency 
syndrome  and  Alzheimer’s  disease.  Thus,  administration 
executives  did  not  say  no  to  a Decade  of  the  Brain;  they 
remained  silent. 

The  Republican  leader  on  the  House  Appropriations 
Subcommittee  responsible  for  the  NIH  budget.  Represen- 
tative Silvio  Conte  (Republican,  Massachusetts),  took  the 
initiative  to  be  the  congressional  champion  for  the 
Decade  of  the  Brain.  In  a "Dear  Colleague”  letter,  he 
asked  that  the  House  of  Representatives  join  him  in  re- 
questing that  the  1990s  be  designated  by  the  President  as 
the  Decade  of  the  Brain;  Senator  Donald  W.  Riegle  (De- 
mocrat, Michigan)  did  the  same  in  the  Senate.  Because  of 
their  efforts  and  the  resulting  House  Joint  Resolution  174. 
on  July  25,  1989,  President  Bush  signed  a presidential  de- 
claration calling  on  the  United  States  to  observe  the 
Decade  of  the  Brain  with  appropriate  activities. 

Professional,  scientific,  and  lay  organization  leaders 
hailed  this  presidential  declaration  and  urged  their  con- 
stituencies to  write  their  representatives  in  Congress  for  the 
additional  resources  necessary  to  implement  the  program. 
Despite  the  declaration,  the  President’s  budget  for  the  next 
fiscal  year  (1990)  did  not  propose  increased  funding  to  im- 
plement an  accelerated  research  program.  At  the  congres- 
sional level,  a modest  increase  was  provided  for  both  the 
NINDS  and  NIMH.  The  Decade  of  the  Brain  was  bom— 
but  with  a whimper  rather  than  a lusty  cry. 

Another  Step 

On  the  advice  of  friends  in  high  places,  the  NINDS 
Advisory  Council  decided  that  a definitive  action  plan 
was  needed  to  meet  more  specific  research  targets.  With 
the  help  of  the  scientific  community  and  following  public 


hearings  on  needs  and  priorities,  a follow-up  report  was 
developed  and  published.3  The  NINDS  Implementation 
Plan  was  arranged  in  sections  addressing  research  oppor- 
tunities for  advances  in  critical  neurologic  health  areas: 
the  developing  brain  (developmental  disorders);  the  in- 
jured brain  (head  and  spinal  cord  trauma);  the  failing 
brain  (multiple  sclerosis);  and  the  feeling  brain  (pain).  A 
special  section  on  training  was  also  included.  The  plan 
was  distributed  to  the  Executive  Office  and  Congress  in 
June  1990  as  final  discussions  were  being  held  for  the 
1991  budget.  It  was  also  made  available  to  nongovern- 
mental organizations  and  widely  distributed  by  them  to 
their  constituencies.  There  were  discussions  among  scien- 
tific and  health  organization  leaders  about  a coordinated 
national  grassroots  effort  to  influence  Congress,  but  it  did 
not  materialize;  instead,  a handful  of  letters  in  support  of 
a substantial  increase  in  funds  for  neuroscientific  research 
was  sent  to  Congress  by  the  leadership  of  several  profes- 
sional and  public  organizations. 

The  NINDS  Implementation  Plan  was  accepted  by  the 
Bush  Administration  and  congressional  leaders  and  was 
praised  as  a “blueprint”  and  as  a planning  “model.”  The 
appropriation  in  the  1991  budget  for  both  the  NINDS  and 
NIMH  again  provided  only  a modest  increase  in  support 
of  the  second  year  of  the  decade,  however.  The  Decade  of 
the  Brain  moved  forward,  but  as  part  of  the  normal  order 
of  things  rather  than  with  gusto.  The  following  reasons 
were  given:  fiscal  constraint  (was  this  a reason  or  an  ex- 
cuse?), insufficient  scientific  community  support  (was 
this  a problem  of  mixed  loyalties  and  divided  support?), 
lack  of  grassroots  community  activism  (or  was  this  a con- 
cern with  individual  diseases  and  preoccupation  with 
health  care  services?),  and  poor  leadership  (or  were  there 
too  many  leaders?). 

The  Issues 

Meanwhile,  despite  financial  limitations,  research  did 
progress.  Cell  and  molecular  biology  were  now  the  every- 
day language  of  neurologic  research.  The  identification  of 
the  genetic  loci  for  neurologic  function  and  neurologic 
dysfunction  was  ahead  of  other  areas  of  genetic  research. 
Morphologic  and  dynamic  brain  imaging  was  providing 
technologies  that  made  the  in  vivo  study  of  the  human 
brain  a reality.  The  methods  of  controlled  clinical  trials 
were  being  used  to  re-evaluate  the  efficacy  of  established 
clinical  therapies  and  to  test  the  applicability  of  new  clin- 
ical interventions. 

Midpoint 

At  its  midpoint,  the  Decade  of  the  Brain  is  an  over- 
whelming scientific  success.  Basic  and  clinical  neuro- 
logic science  is  identified  as  an  important  component  of 
the  national  research  agenda.  In  government,  about  $1.5 
billion  is  dedicated  to  research  on  the  nervous  system, 
principally  through  the  programs  of  the  NIH.  A modest 
growth  in  neuroscientific  support  continues,  but  with  in- 
creasing competition  for  available  resources.  Neuro- 
science continues  to  be  an  exploration,  providing  better 
insight  into  the  what  and  the  how  of  the  nervous  system 
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in  order  to  address  the  future;  unlike  a war,  it  is  not  offer- 
ing quick  fixes  to  problems  of  the  present.  The  intellec- 
tual and  the  clinical  results  have  already  had  a profound 
effect  on  the  promotion  of  health  and  the  treatment  of 
disease. 

Neurologic  research  is  a scientific  success  story.  Four 
decades  of  generous  support  and  encouragement  have  re- 
sulted in  accomplishments  that  could  hardly  be  imagined. 
Then  why  are  we  neuroscientists  so  gloomy?  Our  prob- 
lem is  that  we  are  frustrated.  We  recognize  that  with  a 
meaningful  increase  in  resources,  the  opportunity  for  ac- 
celerated achievement  is  possible.  This  is  true  in  both  the 
basic  and  the  clinical  neurologic  sciences.  As  a public 
force,  the  neuroscientific  community  has  not  been  able  to 
share  this  recognition  of  opportunity  with  the  President  or 
Congress.  This  is  the  frustration— a failure  not  in  scien- 
tific accomplishment,  but  rather  in  influencing  the  public 
and  its  leaders.  The  opportunities  for  important  research 
continue  to  increase,  the  training  pipeline  is  providing  ad- 
ditional highly  skilled  basic  and  clinical  scientists,  and 
funding  levels  are  stable.  The  result  is  that  competition 
for  research  funding  will  become  even  more  intense. 

What  Next? 

How  do  we  approach  the  second  half  of  the  Decade  of 
the  Brain?  There  are  three  options  for  the  neuroscientific 
community  to  consider: 

• Remobilize  and  attempt  to  obtain  support  for  the 
additional  resources  necessary  to  accelerate  a broad- 
based  research  program; 

• Work  to  maintain  the  resources  now  available  so 
that  other  research  areas  targeted  to  emotional  issues  do 
not  grow  at  the  expense  of  neuroscience  research;  and 

• Document  the  imperative  of  addressing  research  on 
specific  neurologic  diseases  with  earmarked  additional 
resources. 

The  first  option  is  the  ideal,  but  it  requires  grassroots 
support  or  faces  the  danger  of  receiving  yawning  atten- 
tion. The  second  option  would  maintain  the  status  quo 


and  has  a reasonable  probability  of  success  because  of 
continuing  achievements.  The  third  may  be  successful  but 
only  if  grassroots  support  is  aggressive;  however,  it 
means  an  increase  in  targeted,  directed  research— perhaps 
at  the  cost  of  investigator-initiated  research. 

An  additional  issue  is  organizational.  Could  more  be 
done  by  using  available  resources  more  effectively?  Does 
the  current  administrative  structure  of  the  NIH  provide 
the  best  base  for  implementing  a neuroscience  research 
agenda,  two  major  neuroscientific  institutions,  and  three 
to  five  others?  Are  the  collaboration  and  cooperation  of 
the  various  agencies  of  the  federal  government  effective, 
and  are  they  taking  advantage  collectively  of  neuro- 
science research  opportunities?  Has  the  time  come  to  re- 
consider the  present  loose  administrative  structure  for  the 
support  of  neuroscientific  research  and  centralize  respon- 
sibility as  is  done  in  the  cancer  and  heart  research  areas? 

How  do  we  maintain  the  present  successful  scientific 
effort  and  also  take  advantage  of  exciting  new  opportuni- 
ties? How  do  we  use  available  resources  wisely?  How  do 
we  get  the  vigorous  support  of  the  public  and  its  represen- 
tatives? These  were  the  questions  asked  in  the  late  1980s 
when  the  Decade  of  the  Brain  was  conceived  as  a national 
research  initiative.  They  need  to  be  asked  and  answered 
again  at  the  midpoint  of  the  decade. 

We  have  not  hit  all  the  bull’s-eyes.  But  a sage  has 
shared  this  wisdom  with  me— if  you  hit  all  the  bull’s-eyes, 
the  target  was  too  close. 
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During  this  century  our  understanding  of  some  of  the 
most  important  and  mysterious  genetic  diseases  of 
the  nervous  system  has  blossomed.  The  advances  began 
slowly  by  the  meticulous  collection  and  detailed  descrip- 
tion of  families  with  mendelian-inheritance  syndromes 
and  those  that  did  not  clearly  fit  any  known  inheritance 
pattern.  Once  the  phenotypes  of  these  disorders  had  been 
characterized,  the  enormous  task  still  remained  to  corre- 
late phenotype  with  genotype  and  to  uncover  the  patho- 
physiologic mechanisms  underlying  these  fascinating 
diseases. 

In  this  review  we  briefly  describe  some  of  the  major 
advances  in  the  molecular  genetics  of  neurologic  disor- 
ders. The  approach  we  have  taken  is  genetic  rather  than 
anatomic.  We  have  classified  neurogenetic  disorders  into 
broad  categories  of  gene  function  (Table  1).  This  classifi- 
cation is  by  no  means  complete  because  we  do  not  under- 
stand how  all  these  genes  function  (for  example,  those 
entitled  “trinucleotide  repeats”).  Furthermore,  only  genes 
that  were  most  recently  discovered  by  recombinant  DNA 
technology  have  been  listed.  This  classification  would 
have  been  impossible  to  do  less  than  a decade  ago  and  is 
testimony  to  the  progress  of  the  past  few  years. 

A major  influence  on  the  discovery  of  these  disease 
genes  was  the  strategy  of  “reverse  genetics,”  now  known 
as  positional  cloning.  Genetic  diseases  were  first  assigned 
to  specific  chromosomal  regions  using  normally  occurring 
but  variable  DNA  polymorphisms— restriction  fragment- 
length  polymorphism  and  microsatellite  CA  repeats— and 
genetic  linkage  analysis. 13  Sophisticated  and  continually 
developing  genetic  technology  has  then  been  able  to  iso- 
late and  identify  specific  genes  and  the  proteins  for  which 
they  code. 

As  a first  example,  there  has  been  great  interest  in  the 
genetic  basis  of  Alzheimer's  disease.  It  is  now  clear  that 
this  disease  has  multiple  causes  and  that  familial  Alz- 
heimer’s displays  nonallelic  heterogeneity  of  at  least 
four  types.  One  rare  form  that  occurs  early  is  linked  to 
chromosome  2 1 q with  mutations  in  the  amyloid  pre- 
cursor protein  gene.4"  A second  locus  at  chromosome 
14q24.3,  with  an  as-yet-unidentified  gene,  accounts  for 


more  than  70%  of  families  with  early-onset  familial 
Alzheimer's  disease.7  A third  locus  for  late-onset  Alz- 
heimer’s has  been  identified  on  chromosome  19q.8  This 
has  evoked  considerable  interest  because  this  region  con- 
tains the  gene  for  apolipoprotein  E,  which  is  involved  in 
cholesterol  transport  to  the  brain.9  Furthermore,  investiga- 
tors have  found  evidence  for  a genetic  association  be- 
tween the  e4  allele  and  late-onset  Alzheimer’s  disease.9 
There  are  two  possible  interpretations  of  this  genetic  evi- 
dence. The  first  is  that  the  e4  isoform  of  the  apo  E protein 
is  the  chromosome  19  gene  that  increases  the  risk  of  Alz- 
heimer’s disease.  The  second  interpretation  is  that  a gene 
or  DNA  segment  in  close  proximity  and  in  linkage  dis- 
equilibrium with  the  apo  E gene  is  the  true  risk  factor.  It 
remains  unknown  how  apo  E relates  to  the  pathogenesis 
of  Alzheimer's  disease.  Finally,  a fourth  locus  for  the  dis- 
ease among  families  of  Volga-German  descent  resides  on 
a chromosome  other  than  14,  19.  or  21. 10  The  identifica- 
tion of  these  three  genes  will  shed  new  light  on  the  forma- 
tion of  neuritic  plaques  and  neurofibrillary  tangles  in 
cerebral  cortex  and  the  causes  of  this  most  common  form 
of  severe  dementia. 

Amyotrophic  lateral  sclerosis  (ALS)  is  an  inexorably 
progressive  and  ultimately  fatal  degeneration  of  motor 
neurons  in  cortex,  brain  stem,  and  spinal  cord  that  occurs 
in  adults.  About  5%  to  10%  of  all  cases  are  familial  and 
often  inherited  in  an  autosomal  dominant  manner.  In- 
vestigators have  shown  convincingly  that  one  form  of  fa- 
milial ALS  is  caused  by  mutations  in  the  superoxide 
dismutase  1 (SOD1)  gene,  which  encodes  the  cytosolic 
superoxide  dismutase."  This  enzyme  catalyzes  the  con- 
version of  superoxide  into  hydrogen  peroxide  and  there- 
fore functions  as  a "free-radical  scavenger.”  Emerging 
insights  into  mechanisms  of  neuronal  injury  related  to  ex- 
citotoxicity  point  to  ways  in  which  free  radicals  may  con- 
tribute to  the  gradual  death  of  motor  neurons  in  this 
disease.  Possible  treatment  strategies  can  now  be  pro- 
posed, such  as  blocking  of  the  kainate  or  a-amino-3-hy- 
droxy-5-methyl-4-isoxasolepropionate  receptors,  a more 
effective  buffering  of  calcium  entry  into  the  cell,  or  en- 
hancing the  repertoire  of  free-radical  scavengers. 


(Greenstein  P.  Bird  TD:  Neurogenetics — Triumphs  and  challenges.  In  Neurology — From  Basics  to  Bedside  [Special  Issue],  West  J Med  1994; 
161:242-245) 
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TABLE  1 .—Newly  Discovered  Neurologic  Disease  Cenes 

Cene  Class 

Disease 

Protein 

Chromosome 

Structural  genes 

. . Duchenne's  muscular  dystrophy 

Dystrophin 

Xp21 .2 

Becker's  muscular  dystrophy 

Dystrophin 

Xp21 .2 

Paramyotonia  congenita 

Sodium  channel 

17q23.1-q25.3 

Hyperkalemic  periodic  paralysis 

Sodium  channel 

17q23.1-q25.3 

Myotonia  congenita 

Chloride  channel 

7q35 

Charcot-Marie-Tooth  disease  type  1A 

PMP-22 

17p11.2 

Hereditary  neuropathy  with  liability  to  pressure  palsies 

PMP-22 

1 7p1 1 .2 

Charcot-Marie-Tooth  disease  type  1 B 

P0  Myelin 

1q21.2-q23 

X-linked  Charcot-Marie-Tooth  disease 

Connexin 

Xq13 

Alzheimer's  disease 

Amyloid  precursor 

21q21.3-q22.05 

Retinitis  pigmentosa 

Rhodopsin 

3q 

Startle  disease  (hyperreflexia) 

Glycine  receptor 

5q 

Tumor  suppressor  genes 

. . Neurofibromatosis  type  2 

Merlin 

22q1 1 .21  -ql  3.1 

Neurofibromatosis  type  1 

Neurofibromin 

1 7q1 1 .2 

Retinoblastoma* 

Rb 

1 3q1 4.1  -ql  4.2 

Von  Hippel-Lindau  disease  (retinocerebral  angiomatosis)* 

Unknown 

3p25 

Tuberous  sclerosis 

Tuberin 

16p1 3.3 

Transport  protein  genes 

. . X-linked  adrenoleukodystrophy 

ALDP 

Xq28 

Menkes's  syndrome  (kinky-hair  syndrome) 

Copper  transport  protein 

Xql  3.3 

Wilson's  disease  (hepatolenticular  degeneration) 

Copper  transport  protein 

1 3ql  4.3 

Trinucleotide  expansion  genes  . 

. . Fragile  X mental  retardation 

FMR1 

Xq27.3 

Huntington's  disease  (hereditary  chorea) 

Huntingtin 

4p1 6.3 

Myotonic  dystrophy 

Myosin  kinase 

19q1 3.3 

Spinocerebellar  atrophy  type  1 

Ataxin  1 

6p23-24 

Kennedy's  spinal  bulbar  muscular  atrophy 

Androgen  receptor 

Xq21.3-q22 

Dentato-rubral-pallido-luysian  atrophy 

Unknown 

12 

Cell  protection  genes 

. . Familial  amyotrophic  lateral  sclerosis 

Superoxide  dismutase  (SOD1) 

21q22.1-q22.2 

Signaling  molecules 

. . Charcot-Marie-Tooth  disease  type  1 B 

P0  Myelin 

1q21 ,2-q23 

Miller-Dieker  syndrome 

G proteins 

1 7p1 3.3 

Retinitis  pigmentosa 

Rhodopsin 

3q 

Mitochondrial  genes 

. . Leigh's  disease  (subacute  necrotizing  encephalomyelopathy) 

Oxidative  phosphorylation  pathway 

Myoclonic  epilepsy  with  ragged  red  fibers 

Oxidative  phosphorylation  pathway 

Mitochondrial  encephalopathy  with 

lactic  acidosis  and  stroke-like  syndrome 

Oxidative  phosphorylation  pathway 

Leber's  optic  atrophy 

Oxidative  phosphorylation  pathway 

Kern  Sayer's  disease 

Oxidative  phosphorylation  pathway 

Prion  proteins 

. . Creutzfeldt-jakob  disease 

Prion 

20pter-p1 2 

Gerstmann-Straussler-Sheinker  syndrome 

Prion 

20pter-p12 

Familial  fatal  insomnia 

Prion 

20pter-p12 

'These  can  also  be  classified  as  cell  cycle  genes. 

Neurofibromatosis  is  one  of  the  most  common  inher- 
ited disorders  of  the  nervous  system,  affecting  2 to  3 mil- 
lion people  worldwide.  In  1987  linkage  analysis  mapped 
the  NF1  gene  to  chromosome  17,  and  the  defective  gene 
was  discovered  in  1990. 12  It  acts  as  a “recessive  tumor 
suppressor”  whose  loss  of  function  appears  to  be  asso- 
ciated not  only  with  typical  NF1  tumors,  but  also  with  a 
variety  of  seemingly  unrelated  sporadic  cancers  in  the 
general  population,  including  sporadic  astrocytomas  (un- 
related to  NF1),  neuroblastoma,  malignant  melanoma,13 
colon  carcinoma,  and  the  myelodysplastic  syndrome. 
Neurofibromin,  the  NF1  protein,  appears  to  act  within  the 
cell  by  inhibiting  p2 1 RAS  activity,  an  important  mediator  of 
signal  transduction  in  the  mitogenic  signaling  pathway.  It 
also  appears  to  act  as  a downstream  effector  of  p21RAS 
activity  in  the  differentiation  pathway.14  Furthermore,  neu- 
rofibromin may  have  various  cellular  functions,  indepen- 
dent of  its  p21RAS  guanosine  triphosphatase-activating- 


protein-like  activity.  Its  role  as  a tumor  suppressor  is  a 
complex  biologic  problem  beyond  the  scope  of  this  arti- 
cle, but  the  data  suggest  that  mechanisms  through  which 
mutations  in  the  NF1  gene  may  contribute  to  tumorigene- 
sis  are  similar  to  the  retinoblastoma  model  in  which  both 
copies  of  the  tumor  suppressor  locus  have  to  be  deleted  or 
otherwise  “inactivated”  to  lead  to  tumor  formation  (the 
“two-hit”  model  suggested  by  Knudson).14-15  The  chal- 
lenge for  the  future  will  be  to  delineate  the  role  of  NF1  in 
tumorigenesis  and  as  an  important  regulator  of  growth 
and  differentiation  both  within  and  beyond  the  nervous 
system. 

X-linked  adrenoleukodystrophy  is  the  most  common 
inherited  peroxisomal  disorder.  Recently  it  has  received 
public  attention  regarding  “Lorenzo’s  oil”  as  a possible 
therapeutic  agent  for  this  devastating  childhood  demyeli- 
nating  disease.16  It  is  characterized  by  the  accumulation  of 
very-long-chain  fatty  acids  because  of  impaired  (3-oxida- 


244  W|M,  September  1994 — Vol  161,  No.  3 


Neurogenetics — Creenstein  and  Bird 


tion  in  peroxisomes.  Recent  cloning  of  the  gene  mutated 
in  some  adrenoleukodystrophic  families  has  found  that  it 
encodes  a protein  with  homology  to  a 70K  peroxisomal 
membrane  protein.17  Both  this  previously  known  protein 
and  the  newly  discovered  adrenoleukodystrophy  protein 
belong  to  the  adenosine  triphosphate-binding  cassette 
transporter  protein  superfamily  involved  in  the  transport 
of  a wide  variety  of  ligands  into  the  peroxisome.  Thus,  the 
hypothesis  that  the  adrenoleukodystrophy  protein  is  a per- 
oxisomal transport  protein  directly  involved  in  the  import 
of  very-long-chain  fatty  acid-coenzyme  A synthetase  into 
the  peroxisome  is  novel  and  appealing  and  may  in  the  fu- 
ture offer  different  targeted  strategies  for  treatment. 

In  a similar  vein,  the  genes  that  are  mutated  in 
Menkes’s181''  and  Wilson’s  diseases20  have  also  been  shown 
to  encode  proteins  with  specific  copper-binding  motifs  in- 
volved in  the  transport  of  copper  into  and  out  of  cells,  re- 
spectively. 

In  addition  to  the  nuclear  genome,  there  exists  a much 
smaller  genome  in  mitochondria.  The  sequencing  of  this 
genome  and  the  identification  of  mutations  within  it  have 
clarified  several  complex  multisystem  neurologic  disor- 
ders.21 Mitochondrial  DNA  encodes  13  of  the  67  or  so 
subunits  of  the  respiratory  chain  and  the  oxidative  phos- 
phorylation system.  It  differs  from  nuclear  DNA  in  that  it 
contains  very  little  noncoding  sequence,  and  it  shows  a 
different  mode  of  inheritance  from  one  generation  to  the 
next.  Mitochondrial  DNA  is  entirely  maternally  inherited, 
and  interestingly,  can  still  be  generated  in  postmitotic 
cells— neurons  and  muscle.  As  a representative  example, 
the  mutation  found  in  myoclonic  epilepsy  with  ragged  red 
fibers  is  an  A-G  point  mutation  at  the  8344  locus  in  the 
mitochondrial  genome.21  In  this  condition  abnormal  mito- 
chondria gather  in  the  outer  sarcolemmal  membrane  to 
generate  the  histologic  features  of  “ragged  red  fibers.”  Af- 
fected persons  may  have  seizures,  tremor,  ataxia,  or 
weakness  in  any  combination  and  of  widely  varying 
severity.  It  remains  a challenge  to  explain  the  broad  phe- 
notypic heterogeneity,  delayed  onset,  and  the  varying  de- 
grees of  severity,  now  thought  to  be  due,  in  part,  to  the 
proportion  of  mutant  mitochondrial  DNA  in  blood  and 
other  tissues.22  Knowing  that  these  are  mitochondrial  dis- 
eases has  also  led  to  new  hypotheses  for  treatment. 

Another  article  elsewhere  in  this  issue  discusses  the 
molecular  biology  of  prion-associated  diseases.*  Suffice 
to  say  that  the  discovery  of  genetic  disorders  that  can  be 
both  inherited  as  traditional  dominant  mutations  and 
transmitted  by  tissue  transplant  has  opened  an  entirely 
new  chapter  in  the  study  of  human  biology. 

Most  recently,  the  discovery  of  disease  genes  related 
to  unstable  trinucleotide  repeat  expansions  has  raised 
some  fundamental  questions  about  the  pathogenesis  of  in- 
herited diseases.22  To  date,  six  neurologic  disorders  have 
been  found  associated  with  these  expansions  (see  Table 
1).  With  several  of  these  conditions,  including  myotonic 
dystrophy2425  and  Huntington’s  disease,25  successive  gen- 
erations sometimes  display  a younger  age  of  onset  and 

*S.  B.  Prusiner,  MD.  "Neurodegeneration  in  Humans  Caused  by  Prions,"  on 
pages  264-272. 


increased  severity.  This  phenomenon  has  been  called  an- 
ticipation and  generally  correlates  with  an  increasing 
number  of  trinucleotide  repeats  in  each  generation.  Unan- 
swered questions  include  why  the  repeat  expansions  are 
unstable,  how  they  disturb  the  function  of  the  encoded 
proteins,  and  why  larger  expansions  correlate  with  more 
severe  clinical  disease.  The  ability  to  detect  the  presence 
of  an  expanded  trinucleotide  repeat  has  rapidly  led  to 
commercial  diagnostic  tests  for  Huntington’s,  myotonic 
dystrophy,  and  fragile  X mental  retardation.  This  has 
raised  ethical  and  social  issues  that  need  to  be  carefully 
addressed.  We  now  have  the  ability  to  diagnose  the  carrier 
state  of  neurogenetic  disorders  many  decades  before  symp- 
toms occur.  The  diseases  are  largely  untreatable  and,  in  the 
case  of  Huntington's  disease,  relentlessly  progressive  and 
life  shortening.  Consequences  for  insurance,  employment, 
self-esteem,  peer  acceptance,  and  prenatal  and  childhood 
testing  are  yet  to  be  fully  appreciated  and  clarified. 

This  brief  review  of  neurogenetic  diseases  highlights 
the  remarkable  advances  of  the  past  few  years.  It  is  a trib- 
ute to  the  preceding  decades  of  preparation  by  clinicians 
and  pathologists,  now  being  capitalized  on  by  molecular 
biologists.  Many  challenges  remain.  There  are  more 
genes  to  be  found,  mechanisms  to  be  elucidated,  diagnos- 
tic tests  to  be  refined,  treatments  and  preventions  to  be 
discovered,  and  patients  to  be  healed. 
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Neurotrophic  Factors  and  Neurologic  Disease 


DAVID  M.  HOLTZMAN,  MD,  and  WILLIAM  C.  MOBLEY,  MD,  PhD,  San  Francisco,  California 

Discovered  only  40  years  ago,  nerve  growth  factor  is  the  prototypic  neurotrophic  factor.  By  binding 
to  specific  receptors  on  certain  neurons  in  the  peripheral  nervous  system  and  brain,  nerve  growth  fac- 
tor acts  to  enhance  their  survival,  differentiation,  and  maintenance.  In  recent  years,  many  additional 
neurotrophic  factors  have  been  discovered;  some  are  structurally  related  to  nerve  growth  factor  while 
others  are  distinct  from  it.  The  robust  actions  of  neurotrophic  factors  have  suggested  their  use  in  pre- 
venting or  lessening  the  dysfunction  and  death  of  neurons  in  neurologic  disorders.  We  review  the 
progress  in  defining  neurotrophic  factors  and  their  receptors  and  in  characterizing  their  actions.  We 
also  discuss  some  of  the  uses  of  neurotrophic  factors  in  animal  models  of  disease.  Finally,  we  discuss 
how  neurotrophic  factors  could  be  implicated  in  the  pathogenesis  of  neurologic  disorders. 

(Holtzman  DM,  Mobley  WC:  Neurotrophic  factors  and  neurologic  disease,  In  Neurology — From  Basics  to  Bedside 
[Special  Issue],  West  | Med  1994;  161:246-254) 


Neurotrophic  factors  are  polypeptides  that  exert  their 
actions  through  binding  and  activating  specific  cell 
surface  receptors.  It  is  increasingly  apparent  that  neuro- 
trophic factors  have  an  important  role  in  the  growth,  de- 
velopment, and  maintenance  of  neurons  in  both  the 
central  and  peripheral  nervous  systems.  Evidence  accu- 
mulated over  the  past  few  years  points  to  the  existence  of 
a number  of  classes  of  neurotrophic  factors  and  docu- 
ments their  remarkable  potency  on  responsive  neurons 
(Table  1 ).  These  data  are  enhancing  and  accelerating  ef- 
forts to  apply  neurotrophic  factors  to  the  treatment  of  hu- 
man neurologic  disease.  In  this  article  we  briefly  discuss 
the  neurotrophic  factors  most  likely  to  be  used  in  clinical 
studies  in  the  near  future.  The  structure  and  functions  of 
these  molecules  and  their  receptors  are  reviewed.  There- 
after we  consider  data  from  three  experiments  in  which 
neurotrophic  factors  have  been  used  in  animal  models  of 
neurologic  disease  and  the  mechanisms  by  which  neu- 
rotrophic factors  may  be  implicated  in  neurodegeneration 
and  its  treatment. 

Neurotrophic  Factors 

Nerve  Growth  Factor  and 
the  Neurotrophins 

The  neurotrophic  factors  in  the  neurotrophin  gene 
family  consist  of  nerve  growth  factor  (NGF),  the  best 
characterized  member,  brain-derived  neurotrophic  factor 
(BDNF),  neurotrophin  (NT)-3,  and  NT-4/5.  Nerve  growth 
factor  was  discovered  by  Fevi-Montalcini  and  Hamburger 
in  the  late  1940s  and  early  1950s.  They  were  examining 
the  effect  a target  has  on  its  innervating  neural  center  and 


TABLE  1 —Neurotrophic  Factors— A Partial  Listing 


Factor  Abbreviation 


Neurotrophins 

Nerve  growth  factor NGF 

Brain-derived  neurotrophic  factor BDNF 

Neurotrophin  3 NT-3 

Neurotrophin  4/5 NT-4/5 

Ciliary  neurotrophic  factor CNTF 

Leukemia  inhibitory  factor LIF 

Insulin  and  the  insulinlike  growth  factors IGF-I 

IGF-II 

Tumor  growth  factor-p  family TGF(3 

Glial  cell  line-derived  neurotrophic  factor GDNF 

Fibroblast  growth  factors FGF-1 

FGF-2 

FGF-5 

Epidermal  growth  factor EGF 


discovered  that  a particular  mouse  sarcoma  evoked  dra- 
matic hypertrophy  of  innervating  dorsal  root  ganglia  and 
sympathetic  ganglia.  The  authors  noted  substantial  devia- 
tions from  the  normal  pattern  of  embryonic  development 
in  the  extent  of  ganglion  hyperplasia,  the  involvement  of 
ganglia  distant  from  the  site  of  the  sarcoma,  and  the 
bizarre,  excessive  innervation  of  various  viscera.1  These 
findings  led  to  the  hypothesis  that  the  neoplastic  cells  re- 
leased a soluble,  diffusible  agent  that  promoted  the  differ- 
entiation and  growth  of  sympathetic  and  sensory  neurons. 
This  idea  was  supported  in  experiments  in  which  the 
mouse  sarcoma  elicited  the  same  effects  when  trans- 
planted onto  the  chorioallantoic  membrane  of  chick  em- 
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ABBREVIATIONS  USED  IN  TEXT 

BDNF  = brain-derived  neurotrophic  factor 
cDNA  = complementary  DNA 
CNTF  = ciliary  neurotrophic  factor 
GABA  = y-butyric  acid 

GDNF  = glial  cell  line-derived  neurotrophic  factor 

1GF-I,  -II  = insulinlike  growth  factors  I.  II 

IL-6  = interleukin-6 

LIF  = leukemia  inhibitory  factor 

mRNA  = messenger  RNA 

NGF  = nerve  growth  factor 

NT-3,  -4/5  = neurotrophins  3,  4/5 


bryos,  a location  that  allowed  diffusion  through  the  circu- 
lation but  prevented  direct  contact  between  the  sarcoma 
and  developing  tissue.2  Levi-Montalcini  and  Hamburger 
called  the  diffusible  agent  nerve  growth  factor.  They  were 
later  able  to  purify  the  material  to  homogeneity  and  dis- 
covered a rich  source  that  permitted  many  subsequent  in- 
vestigations on  its  biology  and  chemistry.3 

Nerve  growth  factor  is  a 1 18-amino  acid  polypeptide 
that  acts  on  neurons  in  both  the  peripheral  and  central  ner- 
vous systems.  Responsive  peripheral  neurons  include 
cells  in  the  trigeminal  sensory  ganglion,  dorsal  root  gan- 
glia, and  paravertebral  sympathetic  ganglia.  Nerve 
growth  factor  also  acts  on  adrenal  chromaffin  cells.  In  the 
central  nervous  system,  two  populations  respond  robustly 
to  NGF.  These  are  the  cholinergic  neurons  of  the  basal 
forebrain  and  those  of  the  caudate  putamen.-1  Nerve 
growth  factor  activates  responsive  cells  through  binding 
to  specific  receptors  on  their  surface.'1  One  of  these  recep- 
tors is  p75NGFR.  This  glycosylated  transmembrane  protein 
binds  NGF  with  low  affinity.  It  appears  to  modulate  NGF 
binding,  but  it  is  not  yet  clear  how  and  to  what  extent  it 
influences  NGF  signaling.3  Another  transmembrane  gly- 
coprotein, trkA,  serves  as  a receptor  for  NGF.  The  intra- 
cellular domain  of  trkA  encodes  a tyrosine  kinase  (Figure 
1).  The  binding  of  NGF  to  trkA  causes  it  to  dimerize;  this 
activates  its  kinase  and  leads  to  autophosphorylation.  Ac- 
tivating trkA  kinase  is  necessary  for  transmitting  the  NGF 
signal.4-5  Signal  transduction  is  mediated  through  the 
phosphorylation  of  specific  residues  on  trkA.  These  serve 
to  bind  and  to  activate  other  proteins,  including  phospho- 
lipase C-y  and  phosphatidylinositol  3-kinase.6-7  The  sig- 
naling cascade  produced  by  NGF  is  continued  by  a 
number  of  events,  including  the  activation  of  other  ki- 
nases and  the  generation  of  second  messengers.  The  de- 
tails of  this  cascade  are  only  beginning  to  be  discovered. 

In  both  the  peripheral  and  central  nervous  systems, 
NGF  is  produced  in  the  target  of  innervating  neurons.3 
There  are  clear  examples  where  neurons  have  access  to 
NGF  mainly  through  contact  with  their  targets.  An  inter- 
esting requirement  imposed  by  this  arrangement  is  the 
need  to  convey  the  NGF  signal  down  the  axon  to  the  cell 
body.  How  this  is  achieved  is  not  yet  clear.6  What  is  clear 
is  that  NGF  signaling  requires  binding  to  trkA.  In  every 
case,  NGF-responsive  cells  have  been  shown  to  bear  trkA 
receptors.  Thus,  it  appears  that  NGF  produced  in  the  tar- 
get of  developing  and  mature  neurons  binds  to  trkA  on 


the  neurites  of  these  cells  to  initiate  or  maintain  trophic 
relationships. 

Brain-derived  neurotrophic  factor  (BDNF)  was  dis- 
covered in  1982  as  the  culmination  of  a painstaking  series 
of  studies  by  Barde  and  colleagues.*  It  is  a neurotrophic 
factor  similar  in  structure  to  NGF.  Indeed,  the  discovery 
of  BDNF  suggested  the  existence  of  a neurotrophin  gene 
family.  This  neurotrophic  factor  is  a 120-amino  acid 
polypeptide  that  is  50%  identical  to  NGF  at  the  amino 
acid  level.  The  sequence  homology  was  used  by  several 
groups  to  isolate  a third  member  of  this  family,  neu- 
rotrophin 3 (NT-3),913  and  a fourth  member,  neurotrophin 
4/5  (NT-4/5). 1416  Cells  in  the  peripheral  nervous  system 
that  are  responsive  to  BDNF  include  sensory  neurons  in 
the  nodose  ganglion  and  a subpopulation  of  dorsal  root 
ganglia  neurons.  Brain-derived  neurotrophic  factor  also 
acts  on  trigeminal  mesencephalic  neurons.  Its  targets  in 
the  central  nervous  system  include  retinal  ganglion  neu- 
rons, hippocampal  neurons,  basal  forebrain  choliner- 
gic neurons,  basal  forebrain  y-aminobutyric  acid  (GABA)- 
ergic  neurons,  and  GABAergic  neurons  of  the  ventral 
mesencephalon.171*  Recent  studies  have  demonstrated  that 
BDNF  also  acts  on  motoneurons.19'22  This  neurotrophic 
factor  is  found  predominantly  in  the  central  nervous  sys- 
tem, where  it  is  most  abundant  in  the  adult.  The  highest 
levels  of  BDNF  messenger  RNA  (mRNA)  were  found  in 
the  hippocampus,  cortex,  and  cerebellum.23  In  situ  hy- 
bridization histochemistry  has  localized  BDNF  mRNA  to 
neurons  in  several  brain  regions.  These  include  pyrami- 
dal, hilar,  and  dentate  granule  neurons  of  the  hippocam- 
pus and  neurons  in  the  neocortex.24  As  with  NGF,  p75NGFR 


Figure  1. — The  diagram  illustrates  the  trk  receptors  and  their 
specificities  for  the  neurotrophins — nerve  growth  factor  (NGF), 
brain-derived  growth  factor  (BDNF),  and  neurotrophin  (NT)-3 
and  NT-4/5.  Ligand  binding  induces  dimerization  and  autophos- 
phorylation that  activates  signaling.  The  role  of  the  low-affinity 
NGF  receptor  (p75NCFfi),  which  binds  to  all  of  the  neurotrophins, 
is  uncertain. 
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serves  as  a receptor  for  BDNF  and  binds  this  neu- 
rotrophic factor  with  low  affinity.  Another  member  of  the 
trk  gene  family,  trkB.  is  the  signaling  receptor  for  BDNF 
(Figure  1).  Transcripts  of  trkB  are  found  in  many  central 
nervous  system  regions,  including  hippocampus,  basal 
forebrain,  neocortex,  ventral  mesencephalon,  and  in  spi- 
nal cord  motoneurons.61824"5  There  is  an  important  dis- 
tinction w'ith  respect  to  trkA  and  trkB:  there  are  trkB 
transcripts  that  encode  truncated  proteins  in  which  the 
tyrosine  kinase  domain  is  missing.6  This  finding  raises 
the  possibility  that  not  all  BDNF  binding  would  lead  to 
signaling. 

Neurotrophin  3 is  the  third  member  of  the  neuro- 
trophin  family.  Neurons  responsive  to  NT-3  include  cells 
in  both  the  peripheral  and  central  nervous  systems. 
Among  responsive  peripheral  cells  are  neurons  of  the  dor- 
sal root  ganglia  and  nodose  ganglion  and  possibly  the 
sympathetic  ganglia.  In  the  central  nervous  system,  NT-3- 
responsive  cells  include  neurons  of  the  trigeminal  mesen- 
cephalic nucleus,  hippocampus,  and  dopaminergic  and 
GABAergic  cells  in  the  ventral  mesencephalon. 17-18'26  Mo- 
toneurons of  the  spinal  cord  also  respond.21  In  the  periph- 
eral nervous  system,  NT-3  mRNA  is  found  in  muscle.  In 
the  central  nervous  system,  high  levels  of  NT-3  mRNA 
are  found  in  the  hippocampus  and  cerebellum.  Neu- 
rotrophin 3 mRNA  has  also  been  detected  in  the  olfactory 
bulb,  neocortex,  diencephalon,  midbrain,  and  spinal 
cord.21-24  By  in  situ  hybridization.  NT-3  mRNA  has  been 
localized  to  neurons,24  including  embryonic  motoneu- 
rons.21,27 Like  other  neurotrophins,  NT-3  binds  to  p75NGFR. 
Interestingly,  it  acts  by  binding  to  yet  another  member  of 
the  trk  family,  trkC  (Figure  1 ).  Gene  expression  for  trkC 
is  widespread  in  the  central  nervous  system,  with  high 
levels  of  trkC  mRNA  in  the  hippocampus,  neocortex,  and 
cerebellum.28  Messenger  RNA  of  trkC  is  also  found  in  the 
ventral  mesencephalon18  and  in  motoneurons.21  Like  trkB, 
there  are  truncated  and  therefore  presumably  nonsignal- 
ing forms  of  trkC.6 

Neurotrophin  4/5  is  the  most  recently  discovered  mem- 
ber of  the  neurotrophin  gene  family.  Cells  in  the  periph- 
eral nervous  system  that  are  responsive  to  NT-4/5  include 
trigeminal,  dorsal  root  ganglion,  jugular,  sympathetic, 
and  nodose  ganglion  neurons.17,29  In  the  central  ner- 
vous system,  hippocampal  neurons  and  dopaminergic  and 
GABAergic  neurons  of  the  ventral  mesencephalon  re- 
spond,1826 as  do  motoneurons.21  Messenger  RNA  of  NT- 
4/5  is  found  in  muscle  and  other  peripheral  tissues16  and 
in  the  central  nervous  system.  The  highest  amounts  in  the 
central  nervous  system  were  found  in  pons  or  medulla, 
hypothalamus,  thalamus,  and  cerebellum.24  Neurotrophin 
4/5  is  known  to  activate  the  trkB  receptor  (Figure  1). 

The  discovery  of  NGF  as  a target-derived  trophic  fac- 
tor for  peripheral  neurons  has  had  a major  influence  on 
studies  directed  at  understanding  its  expression  and  ac- 
tions in  both  the  peripheral  and  central  nervous  systems. 
In  general,  data  for  the  expression  of  NGF  and  trkA  indi- 
cate that  NGF  produced  in  the  target  of  developing  and 
mature  neurons  acts  through  trkA  to  maintain  the  survival 
and  enhance  the  differentiation  of  responsive  neurons. 


The  situation  may  be  more  complex  for  the  other  neu- 
rotrophins. In  some  instances,  a target-derived  trophic  re- 
lationship can  be  inferred.  In  others,  it  appears  that 
autocrine  or  paracrine  relationships  may  hold.  An  exam- 
ple of  the  latter  is  found  in  the  hippocampus,  where  it  has 
been  shown  that  certain  hippocampal  neurons  contain 
mRNA  of  both  BDNF  and  trkB.24  A further  complication 
is  the  production  of  truncated  versions  of  both  trkB  and 
trkC.  It  will  be  interesting  to  further  define  and  character- 
ize the  trophic  relationships  that  neurotrophins  use  to  in- 
fluence the  survival  and  function  of  their  responsive  cells. 

Ciliary  Neurotrophic  Factor 

During  the  past  few  years  exciting  developments  have 
occurred  with  respect  to  another  neurotrophic  factor 
called  ciliary  neurotrophic  factor  (CNTF).  This  factor  was 
first  purified  as  a substance  extracted  from  intraocular 
tissues  that  supported  the  survival  of  ciliary  ganglion  neu- 
rons.50 In  its  activity  on  ciliary  neurons  and  by  physico- 
chemical characteristics,  the  partially  purified  factor  was 
found  to  be  distinct  from  NGF.  An  enriched  source  of 
CNTF  was  found  in  the  adult  rat  sciatic  nerve,  and  a mod- 
ified purification  protocol  was  used  to  purify  CNTF  activ- 
ity from  this  source.50  This  allowed  sequencing  studies  to 
be  done,  and  eventually  CNTF  was  cloned  in  several  lab- 
oratories.51'55 As  predicted  from  the  complementary  DNA 
(cDNA)  sequences  in  rats,  rabbits,  and  humans,  CNTF  is 
a protein  of  200  amino  acids  with  a molecular  weight  of 
22,700.  The  availability  of  purified  recombinant  protein 
considerably  enhanced  studies  of  the  biologic  activity  of 
CNTF.  Responsive  cells  of  the  peripheral  nervous  system 
include  ciliary  ganglion  neurons,  dorsal  root  ganglia  neu- 
rons, sympathetic  neurons,  and  adrenal  chromaffin  cells. 
In  the  central  nervous  system,  hippocampal  neurons,  fore- 
brain cholinergic  neurons,  and  other  populations,  in- 
cluding spinal  cord  motoneurons,  are  responsive.17-50  The 
survival  of  motoneurons  is  enhanced  by  CNTF  both  in 
vitro  and  in  vivo.54'56  In  recent  studies,  disruption  of  the 
CNTF  gene  was  shown  to  produce  progressive  atrophy 
and  loss  of  motoneurons.57  Interestingly,  oligodendroglial 
progenitor  cells,  referred  to  as  02A  cells,  respond  to 
CNTF,  as  do  mature  oligodendrocytes.58 

As  indicated,  peripheral  nerves  serve  as  a rich  source 
for  CNTF.  The  production  of  CNTF  in  Schwann  cells  ex- 
plains the  levels  present.50  An  interesting  feature  of  CNTF 
is  the  absence  of  a signal  sequence.  The  meaning  of  this 
finding  is  uncertain,  but  the  suggestion  has  been  made 
that  CNTF  release  may  normally  require  cell  injury  with 
membrane  disruption.  Ciliary  neurotrophic  factor-like  ac- 
tivity can  be  shown  in  stumps  affixed  to  a lesioned  nerve 
in  the  first  few  days  after  a nerve  lesion.50  In  the  central 
nervous  system  astrocytes  may  produce  CNTF,59  and  the 
levels  of  production  may  increase  after  injury.  Thus,  it  has 
been  suggested  that  CNTF  may  play  the  role  of  a lesion 
factor.50 

The  actions  of  this  neurotrophic  factor  include  en- 
hanced neuronal  survival.  This  has  been  most  dramati- 
cally demonstrated  in  studies  in  vivo.  Axotomy  of  the 
facial  nerve  of  newborn  rats  normally  results  in  a substan- 
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tial  loss  of  motoneurons  in  the  facial  nucleus.  The  appli- 
cation of  CNTF  to  the  proximal  stump  prevented  the  loss 
of  most  neurons.35  Ciliary  neurotrophic  factor  enhances 
the  cholinergic  differentiation  of  neonatal  sympathetic 
neurons,  an  effect  that  parallels  the  actions  of  another 
neurotrophic  factor  called  leukemia  inhibitory  factor 
(LIF).-10  These  two  factors  are  biochemically  distinct,  but 
activate  similar  receptors  (discussed  later).  An  interesting 
feature  of  CNTF  action  in  the  central  nervous  system  is 
its  ability  to  prevent  the  death  of  axotomized  medial  sep- 
tal neurons,  both  cholinergic  and  noncholinergic  in  type. 
Interestingly,  although  CNTF  promoted  the  survival  of 
cholinergic  neurons  that  are  marked  by  p75NGFR,  it  did  not 
maintain  the  activity  of  choline  acetyltransferase,  its  neu- 
rotransmitter synthetic  enzyme.3*' 

Experiments  to  identify  the  CNTF  receptor  led  to  the 
discovery  that  a specific  CNTF  binding  protein,  desig- 
nated CNTF  receptor  a (CNTFRa),  was  homologous  to 
a receptor  for  the  hematopoietic  cytokine,  interleukin-6 
(IL-6).40  This  finding  led  to  several  developments.  The 
first  was  a structural  analysis  that  suggested  that  IL-6  and 
CNTF  were  themselves  distantly  related  and  members  of 
a larger  family  of  cytokines  that  includes  LIF,  granulocyte 
colony-stimulating  factor,  and  oncostatin  M.  All  of  these 
factors  were  known  to  activate  similar  intracellular  sig- 
naling events,  and  there  was  the  possibility  that  they  used 
similar  receptor  systems.  Subsequently  it  was  found  that 
CNTF,  IL-6,  LIF.  and  oncostatin  M do  share  signal  trans- 


ducing receptor  components  (Figure  2).40  All  of  them  use 
gp  1 30.  a transmembrane  protein  initially  identified  as  the 
IL-6  signal  transducer.  In  addition,  CNTF,  LIF,  and  onco- 
statin M require  a second  signal  transducer  known  as 
LIFR[3.  Specificity  of  CNTF  actions  arises  from  its  bind- 
ing to  the  a-receptor  component,  together  with  LIFR(3 
and  gp  1 30.  Receptor  activation  arises  from  the  formation 
of  a heterodimer  between  LIFR(3  and  gpl30  (Figure  2). 
The  signal  is  transduced  through  the  activation  of  a fam- 
ily of  cytoplasmic  tyrosine  kinases  known  as  the  Jak-Tyk 
family.  Activation  of  these  kinases  leads  to  the  initiation 
of  the  signaling  cascade  in  the  responsive  cell,  which  in- 
cludes the  phosphorylation  of  other  cellular  proteins.41 
One  of  these  is  called  acute-phase  response  factor.  Acute- 
phase  response  factor  is  a latent  cytoplasmic  transcription 
factor  that  is  rapidly  activated  in  response  to  CNTF.42 

Distribution  of  the  CNTFRa  receptor  should  define 
possible  sites  of  CNTF  action.  In  fact,  through  in  situ  hy- 
bridization histochemistry,  CNTFRa  has  been  localized 
to  all  the  known  neuronal  targets  of  CNTF,  including  neu- 
rons in  the  peripheral  ganglia  and  spinal  cord  motoneu- 
rons.40 An  interesting  possibility  arises  from  the  structure 
of  CNTFRa.  This  is  a glycosylphosphatidylinositol- 
linked  protein.  This  linkage  is  susceptible  to  enzymatic 
cleavage,  and  soluble  CNTFRa  can  be  found  in  cere- 
brospinal fluid.40  It  is  known  that  cells  bearing  gpl30 
and  LIFRp  that  are  normally  not  responsive  to  CNTF 
can  be  induced  to  respond  by  adding  CNTF  with  soluble 
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Figure  2. — Models  are  shown  of  granulocyte  colony-stimulating  factor  (G-CSF  [G]),  interleukin-6  (IL-6 
[I]),  leukemia  inhibitory  factor  (LIF  [L]),  and  ciliary  neurotrophic  factor  (CNTF  [C])  receptor  complexes 
(GCSFR,  gpl  30,  LIFR|3,  and  CNTFRa)  compared  with  the  trk  receptor  tyrosine  kinases  used  by  neu- 
rotrophins  (NT)  (adapted  from  Ip  and  Yancopoulos40).  The  cytokine  receptors  are  depicted  as  either  ho- 
modimers or  heterodimers  of  (3  (gpl  30  and  LIFR[3)  components.  Complex  formation,  including  the 
dimerization  of  (3-subunits,  only  occurs  in  response  to  ligand,  and  results  in  activation  of  associated  Jak- 
Tyk  tyrosine  kinases.  In  the  model,  CNTFRa  converts  a functional  LIF  receptor  complex  into  a functional 
CNTF  receptor  complex.  Possible  a components  for  G-CSF  and  LIF  receptor  complexes  are  indicated  by 
dashed  lines. 
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CNTFRa.4-'  This  suggests  two  possibilities.  First,  follow- 
ing the  release  of  CNTFRa  from  the  neuronal  membrane, 
it  could  act  to  bind  CNTF  and  prevent  it  from  binding  to 
its  receptor  on  neurons.  Alternatively,  after  binding  to 
CNTF,  CNTFRa  could  carry  it  to  cells  expressing  gpl30 
and  LIFR(3  and  induce  a response.  This  analysis  suggests 
a complexity  and  spectrum  of  CNTF  actions  that  may  be 
different  from  those  of  the  neurotrophins. 

Other  Growth  Factors  of  Interest 

The  insulin  gene  family  comprises  the  genes  for  in- 
sulin and  the  insulinlike  growth  factors  I and  II  (IGF-I 
and  IGF-II).  There  is  increasing  interest  in  the  actions  of 
these  molecules  in  the  nervous  system.  Insulinlike  growth 
factor  I is  of  considerable  interest.  The  mRNA  for  IGF-I 
is  present  in  the  target  zones  of  trigeminal  and  sympa- 
thetic neurons  during  the  innervation  period.  It  is  also 
found  in  projection  neurons  in  the  maturing  sensory  and 
cerebellar  relay  systems  and  in  nonpyramidal  cells  of  the 
hippocampus  and  cerebral  cortex.  It  may  also  be  synthe- 
sized by  Purkinje  cells  in  the  developing  cerebellum.44 
There  is  regulation  of  IGF-I  mRNA  levels  during  devel- 
opment with  differences  from  region  to  region  in  the 
brain.  Support  for  an  IGF-I  role  in  developmental  regula- 
tion of  neuronal  function  and  survival  comes  from  in  vitro 
studies  showing  that  IGF-I  can  induce  neurite  outgrowth 
in  cultured  motor,  sensory,  and  sympathetic  neurons.  In 
addition,  cortical  neurons  have  been  shown  to  respond, 
and  IGF-I  induces  oligodendrocyte  differentiation  and 
myelin  synthesis.44  Suggesting  a role  for  IGF-I  in  the  de- 
velopment of  the  neuromuscular  junction,  IGF-I  mRNA 
levels  increase  in  muscle  between  embryonic  day  14  and 
birth.  Postnatal  inhibition  of  IGF-I  mRNA  may  contribute 
to  the  elimination  of  polyneuronal  innervation.45 

Insulin  and  the  IGFs  elicit  their  actions  by  binding  to 
specific  receptors  on  the  surface  of  responsive  cells.  The 
receptors  for  insulin  and  IGF-I  are  similar.44  Each  is  a 
disulfide-linked  heterotetramer  consisting  of  two  a-  and 
two  (3-subunits.  The  two  a-subunits  bind  the  ligand 
through  a cystein-rich  domain.  These  subunits  lie  entirely 
outside  the  cell.  The  (3-subunits,  which  are  linked  by 
disulfide  bridges  to  the  a-subunits,  contain  a short  extra- 
cellular domain  and  a transmembrane  segment,  followed 
by  a cytoplasmic  domain.  The  cytoplasmic  domain  con- 
tains an  adenosine  triphosphate-binding  site  and  a tyro- 
sine kinase  domain.  These  receptors  are  formally  similar 
to  those  defined  earlier  for  the  neurotrophins.  Activation 
of  the  receptor  occurs  through  ligand  binding  to  the 
a-subunit  with  a subsequent  conformational  change  in  the 
(3-subunits  leading  to  receptor  tyrosine  kinase  activation 
and  autophosphorylation.  This  is  followed  by  the  activa- 
tion of  various  intracellular  substrates  through  phosphor- 
ylation and  the  initiation  of  a cascade  of  events  leading  to 
the  biologic  response.  The  IGF-II  receptor  is  distinct  from 
that  for  insulin  and  IGF-I.  The  IGF-II  receptor  is  a single 
polypeptide  chain  with  a large  extracellular  domain  and  a 
short  cytoplasmic  domain.  Signaling  through  this  recep- 
tor may  involve  glycine  protein  activation.  The  concen- 
tration of  IGF-I  receptors  peaks  in  the  brain  during  fetal 


development.  Examining  the  postnatal  and  mature  brain, 
IGF-I  receptor  mRNA  is  found  in  sensory  and  cerebellar 
relay  systems,  in  the  frontal  cortex,  Ammon’s  horn,  the 
amygdaloid  nuclei,  and  the  suprachiasmatic  nucleus.  Au- 
toradiography for  IGF-I  receptors  shows  rather  dense  la- 
beling in  the  olfactory  bulb,  cerebellum,  choroid  plexus, 
and  other  sites  including  neocortex.44  Thus,  both  IGF-I 
and  its  receptor  are  widely  distributed. 

Recently  a glial  cell  line-derived  neurotrophic  factor 
(GDNF)  for  midbrain  dopaminergic  neurons  has  been  de- 
scribed.4* This  potent  factor  was  secreted  by  a rat  glial  cell 
line.  It  was  purified  to  homogeneity  and  shown  to  pro- 
mote dopamine  uptake  in  cultures  of  neurons  from  the 
midbrain.  Both  rat  and  human  cDNA  for  GDNF  were 
cloned  using  probes  based  on  the  amino  terminal  se- 
quence of  purified  GDNF.  The  protein  predicted  from  the 
sequence  data  is  a secreted  molecule  of  134  amino  acids. 
It  apparently  exists  as  a disulfide-bonded  homodimer 
and  is  distantly  related  to  members  of  the  transforming 
growth  factor-(3  superfamily.  In  midbrain  cultures,  GDNF 
promoted  the  survival  and  differentiation  of  dopaminer- 
gic neurons.  These  effects  appeared  to  be  relatively  spe- 
cific in  that  GDNF  did  not  act  on  GABAergic  or  on 
serotonergic  neurons.46 

Animal  Models  of  Disease  Treated 
by  Neurotrophic  Factors 

The  remarkable  ability  of  neurotrophic  factors  to  stim- 
ulate the  survival  and  differentiation  of  neurons  has  sug- 
gested their  use  as  trophic  agents  in  diseases.  Given 
advances  in  understanding  the  actions  of  these  factors  and 
the  distribution  of  their  receptors,  we  can  now  begin  to 
develop  a list  of  neurologic  disorders  and  a corresponding 
list  of  factors  that  may  prove  useful  (Table  2).  Important 
diseases  that  might  respond  to  neurotrophic  factors  are 
Alzheimer’s  disease,  Parkinson's  disease,  and  amyotro- 
phic lateral  sclerosis.  Peripheral  neuropathy  also  suggests 
itself.  Clinical  trials  are  currently  underway  for  amyo- 
trophic lateral  sclerosis  and  vincristine-induced  periph- 
eral neuropathy.  At  the  same  time,  ongoing  experiments 
in  animal  models  of  disease  encourage  the  view  that  neu- 
rotrophic factors  can  be  used  to  treat  neurologic  disorders. 

Ner\'e  Growth  Factor  Treatment  of 
Taxol  Neuropathy 

Interesting  studies  have  been  done  on  NGF  effects  on 
the  toxic  neuropathy  produced  by  the  chemotherapeutic 
agent  taxol.47  Taxol  has  been  used  against  solid  tumors 
such  as  malignant  melanoma  and  ovarian  carcinoma.  Un- 
fortunately, its  use  induces  a toxic  sensory  neuropathy, 
and  this  phenomenon  has  limited  its  clinical  usefulness. 
The  effects  of  NGF  on  sensory  neurons  both  in  vivo  and 
in  vitro  encouraged  a study  in  which  this  trophic  factor 
was  used  to  attempt  to  prevent  taxol  neuropathy  in  vivo. 

For  these  studies  an  animal  model  for  taxol  neuropa- 
thy in  mice  was  established.  Taxol  was  administered  to 
the  mice  intraperitoneally  for  six  days,  and  they  were 
tested  three  days  thereafter  for  changes  in  sensory  func- 
tion. To  assess  thermal  pain  threshold,  a modification  of  a 
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TABLE  2 —Neurologic  Disorders  and  Candidate  Neurotrophic  Factors  for  Therapy 

Disorder 

Neurotrophic  Factor ' 

Peripheral  neuropathy 

Sensory  neurons 

NGF,  BDNF,  NT-3,  NT-4/5 

Sympathetic  neurons 

NGF,  FGF-2 

Parasympathetic  neurons 

CNTF 

Amyotrophic  lateral  sclerosis 

Motoneurons 

CNTF,  BDNF,  NT-4/5,  IGF-1 

Alzheimer's  disease 

Basal  forebrain  cholinergic  neurons 

NGF 

Neocortical  neurons 

BDNF,  NT-3,  NT-4/5 

Hippocampal  neurons 

BDNF,  NT-3,  NT-4/5 

Parkinson's  disease 

Dopaminergic  neurons 

GDNF,  BDNF,  NT-4/5,  FGF-1,  FGF-2,  IGF-I 

Huntington's  disease 

Striatal  interneurons 

BDNF,  NT-4/5 

Striatal  cholinergic  neurons 

NGF 

*$ee  Table  1 for  abbreviations  of  neurotrophic  factors. 

standard  tail-flick  test  was  used.  Mice  were  partially  re- 
strained, and  their  tails  were  placed  in  a beaker  of  water. 
The  temperature  of  the  water  was  increased  in  incre- 
ments, and  the  experimenters  observed  the  temperature  at 
which  the  mouse  flicked  its  tail  out  of  the  water.  They 
were  able  to  show  that  taxol  significantly  increased  the 
temperature  at  which  tail-flick  occurred.  When  NGF  was 
administered  with  taxol,  there  was  no  significant  differ- 
ence from  control  animals  in  tail-flick  temperature.  Ad- 
ministering taxol  was  also  found  to  reduce  the  mean  level 
of  substance  P in  the  dorsal  root  ganglia.  Substance  P 
marks  a portion  of  the  NGF  responsive  neurons  in  the 
ganglia.  Remarkably,  NGF  prevented  the  taxol-mediated 
decrease  in  substance  P levels.  Electrophysiologic  studies 
were  also  carried  out,  and  compound  sensory  amplitudes 
were  depressed  in  the  taxol-treated  subjects.  The  coad- 
ministration of  NGF  prevented  the  decrease.  There  was 
little  if  any  effect  of  taxol  on  the  distal  latency  recorded  in 
the  caudal  nerve.47 

These  studies  demonstrate  clearly  that  NGF  can  pre- 
vent the  effects  of  taxol  on  measures  of  sensory  nocicep- 
tive function.  How  NGF  exerts  its  effects  is  uncertain. 
One  possibility  is  that  it  in  some  way  directly  counteracts 
taxol’s  effects.  Another  possibility  is  that  NGF  protects 
neurons  through  some  indirect  means.  An  interesting  pos- 
sibility raised  by  investigators  is  that  taxol’s  effects  on  the 
cytoskeleton  may  in  some  way  inhibit  retrograde  trans- 
port of  the  signal  normally  arising  from  NGF  binding  to 
its  receptors  in  the  periphery  of  sensory  neurons.47  If  this 
were  the  case,  then  the  administration  of  exogenous  nerve 
growth  factor  could  correct  this  deficiency  by  binding  to 
receptors  on  or  near  the  cell  body.  These  studies  suggest 
that  NGF  may  be  used  to  limit  the  dose-related  toxicity  of 
taxol  and  thus  to  facilitate  the  use  of  this  drug  in  cancer 
patients.  Conceivably,  NGF  or  other  neurotrophic  factors 
acting  on  peripheral  neurons  could  be  used  to  augment 
the  clinical  usefulness  of  other  cancer  chemotherapeutic 
agents  that  produce  peripheral  nerve  injury. 


Ciliary  Neurotrophic  Factor  and 
Motoneuron  Disease 

Several  mouse  mutants  have  been  used  to  model  mo- 
toneuron disease.  The  pmn/pmn  mouse  is  an  autosomal 
recessive  mutant  with  progressive  motor  neuronopathy.48 
In  homozygotes,  paralysis  of  the  hind  limbs  begins  dur- 
ing the  third  week  of  life.  The  forelimbs  become  weak 
thereafter,  and  ail  mice  die  between  six  and  seven  weeks 
following  birth.  Histologic  study  of  muscle  shows  neu- 
rogenic atrophy.  Axonal  degeneration  is  seen,  which  ap- 
pears to  start  at  motor  end  plates;  it  is  found  predomi- 
nantly in  sciatic  nerve  and  its  branches  and  in  the  phrenic 
nerve.  Unaffected  nerve  fibers  are  normally  myelinated, 
and  sensory  axons  are  spared.  In  the  ventral  horns,  mo- 
toneurons show  a reduction  in  cell  size,  then  chromatoly- 
sis, and  finally  cell  death.  The  gene  responsible  for  this 
disorder  is  unknown. 

On  the  basis  of  CNTF  effects  on  motoneurons  in  vivo 
and  in  vitro,  including  the  ability  of  this  factor  to  prevent 
lesion-mediated  degeneration  of  rat  motoneurons  during 
early  postnatal  life,35  investigators  pursued  the  hypothesis 
that  CNTF  could  be  used  to  prevent  motoneuron  degen- 
eration in  pmn/pmn  mice.49  It  was  first  demonstrated  that 
abnormalities  in  CNTF  production  were  unlikely  to  cause 
the  disease.  Messenger  RNA  levels  of  CNTF  in  the  sci- 
atic nerve  of  these  subjects  were  similar  to  those  in  nor- 
mal mice.  Also,  extracts  of  nerves  showed  an  equivalent 
amount  of  CNTF  biologic  activity.  To  administer  CNTF 
to  these  subjects,  a stable  cell  line  was  created  by  a trans- 
fection of  mouse  D3  cells  with  a construct  in  which 
CNTF  genomic  DNA  was  cloned  3'  to  a cDNA  fragment 
coding  for  the  first  20  amino  acids  of  the  mouse  pre- 
pro/NGF  sequence,  which  includes  the  entire  signal  pep- 
tide for  this  molecule.  The  thought  was  that  this  construct 
would  allow  both  synthesis  and  secretion  of  CNTF  in 
these  animals.  Experiments  in  which  CNTF  expression 
was  tested  in  vitro  showed  that  CNTF  activity  was  read- 
ily released  into  the  culture  medium.  After  intraperitoneal 
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administration  of  these  cells  on  postnatal  day  21,  intraab- 
dominal tumors  were  produced,  and  it  was  shown  that 
CNTF  was  released  into  the  serum  of  these  animals.  The 
production  of  CNTF  in  vivo  was  associated  with  en- 
hanced survival  and  with  enhanced  motor  performance 
compared  with  untreated  or  mock-treated  pmn/pmn  mice. 
Both  treated  and  untreated  mice  were  killed  between 
postnatal  days  40  and  48.  Examination  of  the  facial  nu- 
cleus showed  that  the  number  of  motoneurons  was 
greatly  decreased  in  pmn/pmn  mice  and  that  treatment 
with  CNTF  had  a large  protective  effect.  Thus,  whereas  in 
untreated  mice  only  60%  of  neurons  remained,  in  treated 
mice,  86%  of  cells  were  present.  Also,  the  number  of  ax- 
ons in  the  phrenic  nerve  was  substantially  increased  by 
CNTF  treatment.49 

The  data  show  that  CNTF  rescues  motoneurons  from 
degeneration  in  pmn/pmn  mice.  They  suggest  that  CNTF 
might  be  used  to  prevent  motoneuron  death  and  dysfunc- 
tion in  motoneuron  disease  in  humans.  The  possibility  is 
raised  that  other  factors  active  on  motoneurons  might  also 
be  useful,  either  given  separately  or  in  conjunction  with 
CNTF. 

Ner\>e  Growth  Factor  and  the 
Trisomy  16  Mouse 

The  focus  of  work  in  our  laboratory  has  been  on  un- 
derstanding the  natural  processes  of  normal  and  diseased 
basal  forebrain  cholinergic  neurons.  Special  emphasis 
has  been  placed  on  the  response  of  these  neurons  to  neu- 
rotrophic factors,  especially  NGF.  Basal  forebrain  cho- 
linergic neurons  atrophy  and  die  in  patients  with  Alz- 
heimer's disease,  and  it  is  known  that  these  neurons  are 
likely  to  contribute  substantially  to  learning  and  memory 
deficits  in  these  patients.50  In  developing  an  animal 
model  for  Alzheimer’s  disease,  we  made  note  of  the  in- 
teresting observation  that  the  neurologic  abnormalities  of 
Alzheimer’s  disease  universally  develop  at  an  early  age 
in  patients  with  the  Down  syndrome  (trisomy  21).  We 
reasoned  that  an  animal  model  for  Down  syndrome 
might  recapitulate  important  features  of  the  neuropatho- 
genesis of  Alzheimer’s  disease  and  allow  us  to  pursue  the 
mechanism  for  the  degeneration  of  basal  forebrain  cholin- 
ergic neurons.  The  trisomy  16  mouse  is  a genetic  model 
for  human  Down  syndrome.  Mouse  chromosome  16  con- 
tains a cluster  of  genes  and  loci  that  are  also  located  on 
the  proximal  arm  of  human  chromosome  21.  These  in- 
clude the  amyloid  precursor  protein,  one  of  the  glutamate 
receptor  genes,  and  superoxide  dismutase  1 . Fetal  trisomy 
1 6 mice  demonstrate  phenotypic  features  seen  in  Down 
syndrome,  including  endocardial  cushion  defects  and 
hematologic  and  immunologic  abnormalities. 

We  hypothesized  that  cholinergic  neurons  of  trisomy 
16  murine  basal  forebrain  would  show  degenerative 
changes  over  time  in  vivo.  To  compare  cholinergic  neu- 
rons from  trisomy  16  and  from  normal  mice,  we  trans- 
planted fetal  basal  forebrain  from  trisomy  16  mice  and 
from  control  fetuses  into  the  hippocampus  of  normal 
mice.  The  hippocampus  is  the  normal  target  of  these  neu- 
rons. Transplantation  experiments  showed  that  both  tri- 


somy 16  and  control  grafts  survived  for  long  periods  in 
vivo.  Interestingly,  while  cholinergic  neurons  appeared 
normal  in  both  trisomy  16  and  control  transplants  after 
one  month,  after  six  months  there  was  clear-cut  atrophy 
of  trisomy  1 6 neurons.  Atrophy  was  specific  for  choliner- 
gic neurons.51  To  determine  whether  NGF  could  reverse 
this  atrophy,  NGF  was  administered  by  intraventricular 
cannulae  between  5'A  and  6 months  of  age.  Vehicle  injec- 
tion served  as  the  control.  Animals  were  killed  at  6 
months  of  age,  and  grafts  were  assessed  by  immunostain- 
ing  for  choline  acetyltransferase,  the  neurotransmitter 
synthetic  enzyme  for  cholinergic  neurons.  As  in  earlier 
studies,  there  was  atrophy  of  trisomy  16  cholinergic  neu- 
rons relative  to  control  neurons.  The  mean  cross-sectional 
area  was  reduced  by  about  20%  in  vehicle-treated  sub- 
jects. Following  NGF  infusion,  trisomy  16  cholinergic 
neurons  were  significantly  enlarged.  Remarkably,  both 
trisomy  16  and  control  neurons  treated  with  NGF  were 
substantially  larger  than  control  cholinergic  neurons  in 
vehicle-treated  animals.  The  increase  for  trisomy  16  cells 
was  to  a size  29%  greater  than  vehicle-treated  control 
cholinergic  neurons.  There  was  no  significant  difference 
between  the  size  of  NGF-treated  trisomy  16  and  control 
neurons.52  In  follow-up  studies  we  asked  whether  NGF 
levels  were  different  in  the  hippocampus  of  animals  that 
received  trisomy  16  cells  versus  those  that  received  con- 
trol cells.  No  difference  in  NGF  levels  was  apparent.  In- 
deed, the  size  of  the  host  basal  forebrain  cholinergic 
neurons,  which  have  their  axons  in  the  same  hippocampal 
territories  as  transplanted  cells,  was  normal  on  both  the 
side  of  the  trisomy  16  transplant  and  the  side  of  the  con- 
trol transplant.  This  suggests  that  the  level  of  NGF  avail- 
able to  trisomy  16  and  control  neurons  was  equivalent. 
We  next  asked  whether  NGF  receptors  continued  to  be 
expressed  in  neurons  of  trisomy  16  mice.  We  found  evi- 
dence of  both  trkA  and  p75NOFR  expression  in  both  control 
and  trisomy  16  neurons.52  The  levels  of  receptor  expres- 
sion and  binding  are  now  being  addressed. 

Using  the  trisomy  16  mouse  model  of  the  Down  syn- 
drome, we  have  shown  that  NGF  can  reverse  genetically 
determined  neuronal  atrophy.  Further  analysis  of  this 
model  may  give  insight  into  pathways  that  lead  to  neuronal 
degeneration  in  vivo  and  establish  how  NGF  and  other 
neurotrophic  factors  could  be  used  to  prevent  dysfunction 
and  death  of  these  neurons  in  Alzheimer’s  disease. 

Pursuing  the  Mechanisms  of 
Neurodegeneration 

The  studies  cited  in  this  article  give  evidence  that  neu- 
rotrophic factors  can  prevent  or  reverse  the  degeneration 
and  dysfunction  of  neurons  caused  by  environmental  and 
genetic  insults.  In  addition  to  suggesting  novel  forms  of 
therapy  for  these  disorders,  they  raise  the  question  of 
whether  neurotrophic  factors  may  be  implicated  in  the 
pathogenesis  of  nervous  system  disorders.  One  possibil- 
ity is  that  a primary  deficiency  of  the  neurotrophic  factor 
is  at  the  root  of  the  disease.  The  examples  cited  earlier 
provide  evidence  that  this  is  not  required  to  produce  such 
disorders.  Indeed,  in  the  case  of  the  trisomy  16  mouse 
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transplants,  atrophy  occurred  over  a several-month  period 
in  vivo  in  the  presence  of  what  appear  to  have  been  nor- 
mal levels  of  NGF.  Thus,  it  would  appear  that  an  intrinsic 
abnormality  in  trisomy  16  cells  was  responsible  for  the 
changes  that  were  demonstrated.  No  abnormality  of  a 
trophic  factor  has  yet  been  clearly  implicated  in  a disease 
state.  Nevertheless,  recent  exciting  work  on  mice  in 
which  the  genes  for  either  NGF  or  BDNF  have  been 
knocked  out  show  unequivocally  that  eliminating  the  pro- 
duction of  individual  neurotrophic  factors  can  produce 
considerable  neuronal  loss.53,54 

A second  possible  explanation  for  neurodegeneration 
is  that  there  is  some  fundamental  abnormality  in  the  re- 
ceptor for  a specific  neurotrophic  factor.  Again,  there  are 
no  disease  examples  to  prove  the  case,  but  the  possibility 
can  be  easily  envisioned.  A third  possibility  is  that  events 
downstream  from  the  receptor  that  are  important  for  sig- 
naling that  leads  to  a maintenance  of  neuronal  survival 
and  function  are  altered  in  diseased  neurons.  In  fact,  these 
two  possibilities  can  be  combined  in  the  case  of  the  tri- 
somy 16  mouse  to  suggest  a means  by  which  these  neu- 
rons degenerate.  It  is  known  that  NGF  must  bind  to  these 
receptors  to  activate  its  responsive  cells.  It  is  known  also 
that  one  response  to  NGF  is  for  gene  expression  for  its  re- 
ceptors to  be  induced  in  these  neurons.55  Thus,  even  a sub- 
tle decrease  in  the  ability  of  NGF  receptors  to  be  bound 
or  activated  by  NGF,  or  in  any  of  the  many  downstream 
events  leading  to  the  regulation  of  receptor  gene  expres- 
sion, could  in  time  result  in  fewer  receptors  at  the  cell  sur- 
face. This  situation  could  create  progressive  neuronal 
atrophy  and  conceivably  even  death  of  these  cells  in  the 
presence  of  normal  levels  of  NGF. 

Finally,  it  is  worth  mentioning  that  the  response  of 
neurons  to  neurotrophic  factors  could  be  substantially  dif- 
ferent in  patients  with  disease.  The  possibility  can  be  en- 
visioned that  both  beneficial  and  deleterious  effects  could 
arise  from  neurotrophic  factor  treatment  of  diseased  neu- 
rons. Although  it  will  be  difficult  to  predict  in  advance  in 
which  diseases  this  may  occur,  these  observations  argue 
strongly  for  carrying  out  studies  in  realistic  animal  mod- 
els of  disease  before  human  trials  are  conducted.  In  the 
case  of  the  trisomy  16  mouse,  NGF  treatment  did  not  ap- 
pear to  injure  the  responding  neurons  and  created  no  new 
disorder.52  Thus,  for  NGF  there  is  no  evidence  that  a dele- 
terious effect  would  accompany  its  actions  on  diseased 
basal  forebrain  cholinergic  neurons. 

The  observations  cited  in  this  article  make  it  clear 
that  there  is  a great  deal  of  work  yet  to  do  to  understand 
and  to  exploit  the  therapeutic  potential  of  neurotrophic 
factors.  Studies  on  the  biology  of  these  factors  must  pro- 
ceed concurrently  with  studies  designed  to  understand 
the  mechanism  of  their  action  in  reversing  neuro- 
degeneration. 

Clinical  Trials  Using 
Neurotrophic  Factors 

There  are  several  ongoing  trials  in  which  neurotrophic 
factors  are  being  used  to  attempt  to  inhibit  the  dysfunc- 
tion and  death  of  neurons  in  specific  neurologic  disorders. 


Genentech  has  sponsored  studies  examining  NGF  for  the 
treatment  of  peripheral  neuropathy.  A Phase  I trial  is  now 
complete,  and  there  are  plans  for  testing  NGF  effects  in 
diabetic  neuropathy  later  this  year.  Genentech  has  also 
announced  an  interest  in  sponsoring  trials  of  NGF  in 
Alzheimer's  disease.  The  neurotrophic  factor  would  be 
delivered  by  intraventricular  cannula.  This  ambitious  trial 
is  scheduled  to  begin  within  the  next  year.  Amgen-Regen- 
eron  Partners  are  sponsoring  a project  to  examine  the  ef- 
fects of  BDNF  in  amyotrophic  lateral  sclerosis.  Other 
trials  of  neurotrophic  factors  have  also  been  directed  at 
this  neurologic  disorder.  A Regeneron-sponsored  Phase 
III  trial  using  CNTF  at  either  a high  or  a low  dose  was  re- 
cently completed.  The  final  analysis  of  the  data  is  pend- 
ing, but  based  on  an  interim  analysis,  it  is  not  expected 
that  CNTF-treated  patients  will  be  improved  relative  to 
placebo-treated  controls.  This  is  thought  to  be  due,  at 
least  in  part,  to  impaired  neuromuscular  function  result- 
ing from  untoward  side  effects,  which  included  anorexia, 
weight  loss,  nausea,  and  cough.  A second  trial  for  CNTF 
in  amyotrophic  lateral  sclerosis  is  being  sponsored  by 
Synergen.  In  this  trial,  CNTF  is  being  used  at  a lower 
dose.  There  are  no  results  as  yet  available.  Cephalon  is 
also  sponsoring  trials  in  this  disorder,  using  IGF-I  in  a 
Phase  II/III  North  American  trial  that  should  be  com- 
pleted by  the  end  of  1994.  Preliminary  data  analysis  is  ex- 
pected to  be  available  in  early  1995.  Cephalon  is 
sponsoring  a similar  trial  in  Europe;  preliminary  data 
should  be  available  by  mid-  to  late- 1995.  Finally, 
Cephalon  is  planning  a Phase  II  trial  using  IGF-I  in  vin- 
cristine neuropathy. 
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Selective  Targeting  of  the  Immune  Response 
in  Autoimmune  Demyelination 

JORGE  R.  OKSENBERG,  PhD,  San  Francisco,  California 


Recent  developments  in  molecular  and  cellular  immunology  have  led  to  the  formulation  of  refined 
models  that  describe  how  tolerance  to  self-antigens  is  broken  and  autoimmunity  develops.  This  knowl- 
edge can  now  be  used  to  develop  alternative  approaches  to  conventional  immunosuppression  for  the 
treatment  of  autoimmune  demyelinating  disorders.  The  ideal  therapy  would  reverse  established  dis- 
ease or  prevent  further  progression  by  selectively  eliminating  the  aggressive  effector  molecules  or 
cells  while  leaving  the  immune  system  virtually  intact.  Indeed,  several  groups  are  engaged  in  prelimi- 
nary or  advanced  clinical  studies  of  promising  specific  immunotherapies  for  multiple  sclerosis  and 
other  autoimmune  conditions.  Current  data  suggest  that  the  immune  response  that  results  in  organ- 
specific  autoimmunity  is  highly  complex  and  redundant  in  humans.  This  suggests  that  antigen-specific 
approaches  may  be  less  successful  than  broader  immunotherapeutic  strategies  for  treating  multiple 
sclerosis  and  related  diseases. 

(Oksenberg  JR:  Selective  targeting  of  the  immune  response  in  autoimmune  demyelination.  In  Neurology — From  Basics 
to  Bedside  [Special  Issue].  West  J Med  1994;  161:255-259) 


Among  human  demyelinating  diseases  of  the  central 
. nervous  system,  the  most  common  is  multiple  scle- 
rosis. Numerous  laboratory,  epidemiologic,  and  family 
studies  suggest  that  tissue  injury  in  multiple  sclerosis  re- 
sults from  aberrant  immune  reactivity  to  one  or  more 
myelin  antigens.  This  injury  is  triggered  in  genetically 
susceptible  persons  by  an  environmental  exposure  to  an 
as-yet-undefined  causal  agent  (presumably  a virus).  The 
autoimmune  model  of  multiple  sclerosis  pathogenesis  has 
set  the  tone  for  immunotherapy  in  this  disease,  first  by 
general  immunosuppression  using  cytotoxic  drugs  and 
more  recently  by  selectively  targeting  a specific  branch  of 
the  immune  response. 

Autoimmune  diseases  are  characterized  by  a break- 
down in  the  mechanisms  mediating  tolerance  to  autoanti- 
gens. Consequently,  a person’s  immune  system  is  trig- 
gered to  mount  a pathologic  response  against  that 
person’s  components.  This  response  can  be  generalized  in 
diseases  like  systemic  lupus  erythematosus  or  targeted  to 
a particular  compartment  or  organ  as  in  multiple  sclero- 
sis, myasthenia  gravis.  Graves’  disease,  or  rheumatoid 
arthritis.  Our  current  view  of  disease  mechanisms  has 
been  enhanced  by  the  cloning  and  sequencing  of  autoanti- 
gens, the  structural  analysis  of  the  major  histocompatibil- 
ity complex  (MHC)  gene  products,  the  genetic  analysis  of 
the  T-cell  antigen  receptor  (TCR),  and  our  understanding 
of  cytokine  function.  In  addition,  we  have  learned  a great 
deal  from  animal  models  of  experimental  T cell-mediated 
demyelination,  in  particular  experimental  allergic  en- 


cephalomyelitis (EAE)  in  rodents  and  nonhuman  pri- 
mates. Experimental  allergic  encephalomyelitis  is  created 
by  immunizing  genetically  susceptible  animals  with  mye- 
lin antigens,  producing  an  immune  response  against  cen- 
tral nervous  system  white  matter  that  results  in  acute  or 
chronic  disease.  Many  therapeutic  approaches  that  have 
been  successful  against  EAE  are  in  trial  for  multiple  scle- 
rosis. As  a result  of  transgenic  and  targeted  mutagenesis 
technologies,  novel  animal  models  are  now  available, 
each  uniquely  expressing  or  missing  a defined  protein  in 
a given  tissue.  These  models  have  contributed  substan- 
tially to  our  current  view  of  how  T-cell  unresponsiveness 
to  autoantigens  is  maintained. 

During  T-cell  ontogeny  in  the  thymus,  lymphoid  stem 
cells  undergo  differentiation  during  consecutive  waves  of 
thymic  selection.1-2  Thymocytes  that  will  be  useful  to  the 
host  undergo  positive  selection,  while  thymocytes  with 
autoreactive  potential  undergo  negative  selection  by  clon- 
al deletion  or  inactivation.  The  “affinity  or  avidity”  model 
may  explain  the  balance  between  negative  and  positive 
selection.-'  This  hypothesis  suggests  that  only  cells  bear- 
ing receptors  with  an  intermediate  affinity  or  avidity  to- 
ward a person’s  own  MHC-peptides  complexes  would 
survive  selection.  Those  with  lower  avidity  would  fail  to 
be  positively  selected,  whereas  those  with  high  affinity  or 
avidity  would  be  negatively  selected.  Thymic  regulation 
is  extended  to  the  periphery  in  the  form  of  clonal  anergy 
or  idiotypic  interactions.4,5  It  is  not  completely  clear  why 
some  of  these  cells  escape  this  surveillance  and  later  in 
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ABBREVIATIONS  USED  IN  TEXT 

CTL  = cytotoxic  T-cell  line 

EAE  = experimental  allergic  encephalomyelitis 

IFN-(J  = interferon  beta 

IFN-7  = interferon  gamma 

IL  = interleukin 

MHC  = major  histocompatibility  complex 
TCR  = T-cell  [antigen]  receptor 
TNF  = tumor  necrosis  factor 


life  participate  in  autoimmune  pathogenic  processes,  but 
the  many  events  that  are  required  to  induce  self-reactivity 
may  include  tissue  damage  by  trauma  or  infection  and  ge- 
netically determined  susceptibility. 

T cells  recognize  their  ligand,  a peptide  product  of  the 
antigen  degradation  process,  through  the  heterodimer  a/p 
(or  y/8)  antigen  receptor  in  the  framework  of  MHC  mol- 
ecules expressed  in  the  membrane  of  antigen-presenting 
cells.  The  trimolecular  complex,  MHC-peptide-TCR,  is 
the  focal  point  for  the  initiation  and  propagation  of  most 
immune  responses  to  protein  antigens,  including  self- 
antigens. Consequently,  components  of  this  complex  are 
attractive  candidates  to  target  for  immunomodulation.  In- 
deed, much  of  the  literature  on  immunotherapy  for  exper- 
imental autoimmunity  describes  attempts  to  specifically 
block  the  MHC-peptide-TCR  interaction  or,  by  extension, 
to  block  coreceptors,  such  as  CD4,  CD8,  and  B7,  or  ad- 
hesion molecules  such  as  very-late-antigen  4,  leukocyte 
functional  antigen  type  1 , and  intercellular  adhesion  mol- 
ecule type  1 . Several  extensive  reviews  have  examined  T 
cell-antigen  recognition  as  the  target  for  immune  inter- 
vention.6'9 Readers  are  referred  to  these  texts.  In  this  arti- 
cle I will  examine  some  recent  experimental  data  that 
might  advance  the  discussion  of  the  feasibility  of  iden- 
tifying alternative  strategies  for  selective  immune  inter- 
vention. 

Antigen  Peptide  Therapy 

Using  single  amino  acid  substitutions  in  the  TCR  con- 
tact sites  of  synthetic  peptides  that  represent  epitope 
stretches  of  putative  autoantigens,  it  is  possible  to  design 
analogues  that  maintain  their  binding  capacity  to  the 
MHC  molecule,  but  stimulate  the  responding  T cells  in  a 
unique  way.  Depending  on  the  experimental  system, 
some  analogues  will  behave  as  antagonists  by  blocking 
the  signal  to  T cells,  while  others  may  act  as  agonists  by 
triggering  a different  type  of  response  that  is  elicited  by 
the  wild-type  pathogenic  ligand. 10,11  Thus,  “designed”  syn- 
thetic peptides  can  have  regulatory  effects  on  the  immune 
response  and  may  open  new  possibilities  of  specific  inter- 
vention. But  because  antagonists  will  probably  interact 
with  particular  a/(3  TCR  heterodimers,  it  is  not  clear  how 
effective  they  might  be  in  a heterogeneous  in  vivo  re- 
sponse. Although  there  are  no  examples  of  successful  ap- 
plications of  peptide-based  therapies  in  humans,  the 
continuing  advances  in  the  analysis  of  naturally  MHC- 
bound  antigen  peptides  provide  a strong  argument  for  fur- 
ther studies  in  the  field.  It  has  been  recently  reported  that 
in  nature,  some  viruses  may  use  a similar  strategy  to  in- 


hibit the  immune  response.  Naturally  occurring  human 
immunodeficiency  virus  type  1 glycosaminoglycan  vari- 
ants induce  in  vitro  antagonism  of  cytotoxic  T-cell  lines 
(CTL).12  This  effect  was  experimentally  demonstrated  us- 
ing synthetic  peptides  as  epitopes,  or  cell-processed  full- 
length  proteins  expressed  by  either  recombinant  vaccinia 
constructs  or  replicating  the  human  immunodeficiency 
virus.  Furthermore,  natural  antagonism  by  variant  epi- 
topes with  the  capacity  to  inhibit  cytotoxic  responses  to 
the  wild-type  epitope  seems  to  exist  also  in  hepatitis  B in- 
fection.13 Cytotoxic  T-cell  line  antagonism  may  represent 
a unique  method  of  viral  escape  in  vivo.  Elucidating  this 
mechanism  may  provide  valuable  information  for  the  de- 
sign of  therapeutic  synthetic  antagonists  and  agonists  to 
be  used  as  immunomodulators. 

Functional  Diversity  of  T-Helper  Cells 

A variety  of  cytokines  regulate  the  activation,  differ- 
entiation, and  proliferation  of  T lymphocytes.  Under  their 
influence,  cells  differentiate  into  two  major  pathways. 
Thl  cells  produce  interleukin  (IL)-2,  IL-3,  tumor  necro- 
sis factor  (TNF)-(3,  and  interferon  gamma  (IFN-y)  and 
participate  in  inflammatory  responses.  Th2  cells  produce 
IL-3,  IL-4,  IL-5,  IL- 1 0,  and  TNF-|3.  Recently  a third  sub- 
set of  T cells,  ThO,  was  identified,  with  a pattern  of  cy- 
tokine production  overlapping  that  of  both  Thl  and  Th2. 
In  contrast  to  Thl  cells,  Th2  cells  do  not  depend  on  IL-2 
for  their  autocrine  growth  and  can  proliferate  to  anti-CD3 
in  the  absence  of  accessory  cells. 

It  is  widely  accepted  that  the  lack  of  second  signals  or 
costimulation  provided  by  accessory  cells  causes  mature 
T lymphocytes  to  enter  a state  of  tolerance  or  anergy, 
where  they  fail  to  proliferate  or  produce  lymphokines  and 
are  refractory  to  subsequent  stimulation  by  antigen.  It 
may  be  possible  to  selectively  anergize  the  Thl  cells  and 
enhance  the  modulatory  Th2  response  by  introducing 
antigen  without  costimulation.  For  example,  in  vitro  anti- 
gen stimulation  in  the  presence  of  the  soluble  ligand 
CTLA4  will  block  the  costimulation  signal  provided  by 
B7.1J  Consequently,  IL-2  and  IFN-y,  but  not  IL-4  produc- 
tion, are  inhibited,  resulting  in  anergy  of  Thl  cells  but 
stimulation  of  Th2  cells. 

The  oral  administration  of  an  autoantigen  can  also 
shift  the  cytokine  balance  and  induce  tolerance.  The  sup- 
pression of  EAE  with  oral  administration  of  myelin  basic 
protein15,16  provided  preclinical  support  for  trials  with  oral 
myelin  in  multiple  sclerosis,  oral  collagen  in  rheumatoid 
arthritis,  and  oral  S antigen  in  uveitis.17  Recent  experi- 
ments have  elucidated  the  physiologic  mechanisms  un- 
derlying the  induction  of  oral  tolerance.  Tolerance  can  be 
adoptively  transferred  by  CD8+  T cells  that  are  generated 
following  the  oral  administration  of  antigens  and  release 
transforming  growth  factor  (3  after  being  triggered  by 
the  specific  antigen.  Transforming  growth  factor  (3  sup- 
presses immune  responses  in  the  microenvironment,  cre- 
ating a form  of  bystander  suppression.18  An  alternative 
mechanism  based  on  the  induction  of  anergy  to  the  au- 
toaggressive  T cells  by  the  oral  administration  of  a tolero- 
gen  was  also  proposed.19 
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A more  direct  approach  to  influence  the  cytokine  net- 
work is  to  administer  cytokines  or,  alternatively,  cytokine 
receptor  analogues  or  antagonists.  The  results  of  a multi- 
center, double-blind,  placebo-controlled  trial  of  interferon 
beta  (IFN-(3)  given  at  two  dosing  schedules  for  three 
years  to  372  patients  with  relapsing-remitting  multiple 
sclerosis  were  recently  published.  Although  substantial 
changes  in  disability  could  not  be  discerned,  some  effi- 
cacy was  demonstrated.  There  was  a reduction  in  the  fre- 
quency and  severity  of  relapses  and  a reduction  in  dis- 
ease activity  on  magnetic  resonance  imaging.20  The  exact 
mechanism  of  action  of  IFN-(3  in  multiple  sclerosis  treat- 
ment is  unknown,  but  one  effect  may  be  to  antagonize  the 
stimulation  of  MHC  molecules  induced  by  IFN-y.  In  this 
regard,  it  is  of  interest  that  a clinical  trial  of  IFN-y  in  mul- 
tiple sclerosis  resulted  in  an  increase  in  the  frequency  of 
relapses. 

Intracellular  Targets 

The  binding  of  an  antigen  to  its  receptor  ignites  a 
complex  signaling  cascade  that  triggers  the  activation  of 
downstream  serine-threonine  or  tyrosine  protein  kinases. 
These  signal-activated  protein  kinases  will  transmit  the 
information  generated  at  the  receptor  level  to  the  tran- 
scriptional mechanism  in  the  nucleus.  This  is  achieved  by 
a phosphorylation  of  transcription  factors,  or  proteins  that 
regulate  transcription  factors,  resulting  in  changes  in  lym- 
phocyte behavior  and  the  expression  of  phenotypes.  In 
the  past  few  years,  many  of  the  intracellular  events  in  the 
transduction  signaling  pathways  have  been  elucidated, 
and  key  proteins  have  been  identified.21  This  knowledge 
opens  a new  level  of  possible  therapeutic  intervention 
based  on  the  design  of  drugs  that  can  specifically  modu- 
late these  pathways.22  This  approach  is  antigen-indepen- 
dent,  but  it  can  have  a specific  effect  because  it  can  affect 
the  cells  only  if  their  antigen-specific  receptor  is  engaged. 
Extraordinary  developments  in  combinatorial  chemistry 
provide  the  tools  to  test  millions  of  compounds  in  a rela- 
tively short  time,  increasing  the  odds  of  finding  such 
drugs.23 

Superantigens 

The  term  “superantigen”  describes  antigens  that,  at 
very  low  concentrations  in  the  picomolar  range,  can  se- 
lectively stimulate  subsets  of  T lymphocytes.24-26  Super- 
antigens bind  with  high  affinity  to  class  II  MHC  mol- 
ecules outside  the  antigen  binding  groove.  They  interact 
with  the  V(3  chain  of  the  TCR  in  the  region  of  the 
(3-pleated  sheet,  away  from  the  complementarity-deter- 
mining CDR3  region,  the  putative  antigen  binding  site.  In 
a non-MHC-restricted  manner,  with  no  need  for  antigen 
processing,  the  class  Il-superantigen  complexes  trigger 
the  proliferation  of  T cells  expressing  particular  TCR-V(3 
chains.  This  stimulation  is  independent  of  accessory  mol- 
ecules and  induces  the  release  of  cytokines  like  IL-2, 
IFN-y,  and  TNF.  A notable  feature  of  superantigenic 
stimulation  is  that  responding  T cells  initially  mount  a 
vigorous  response,  but  then  disappear  or  display  anergy. 

Two  groups  of  superantigens  have  been  defined:  en- 


dogenous2728— retroviral  sequences  encoded  within  the 
genome  that  have  been  identified  in  the  mouse,  but  not 
yet  in  humans — and  exogenous.  Exogenous  superantigens 
include  the  toxins  of  many  common  bacteria  and  possibly 
components  of  certain  viruses — for  example,  the  nucleo- 
capsid  of  the  rabies  virus.29-30 

Superantigens  are  associated  with  numerous  human 
diseases  such  as  food  poisoning,  the  toxic  shock  syn- 
drome, the  scalded  skin  syndrome,  and  others.29-31  The  in- 
volvement of  exogenous  superantigens  as  etiologic  agents 
in  several  autoimmune  diseases  is  now  under  investiga- 
tion.32-33 Infections  may  break  clonal  anergy  of  T cells 
that  have  possible  autoreactive  antigen  receptors.  For 
example,  infection  with  the  nematode  Nippostrongylus 
brasiliensis  breaks  an  established  CD4+  V(38+  T-cell  tol- 
erance induced  in  mice.34  Because  many  autoimmune  dis- 
eases are  exacerbated  and  maybe  even  preceded  by 
infections,  infectious  agents  may  reverse  the  state  of  an- 
ergy on  CD4+  T cells  tolerant  to  self-antigens,  activating 
pathogenic  pathways.35 

Recently  it  was  shown  that  relapses  and  exacerbations 
of  EAE  could  be  induced  with  the  superantigen  Staphylo- 
coccus aureus  enterotoxin  E and,  to  a lesser  extent,  S au- 
reus enterotoxin  A.36  At  least  part  of  the  observed  effect  is 
caused  by  a specific  reactivation  of  autoreactive  cells  in 
the  periphery  and  the  production  of  TNF,  because  the  ad- 
ministration of  anti-TNF  antibodies  can  substantially 
delay  the  onset  of  disease  exacerbated  by  S aureus  entero- 
toxin B.  Interestingly,  this  superantigen  can  prevent  dis- 
ease when  given  at  least  14  days  before  the  expected 
onset  of  disease.  Other  investigators  examined  the  ability 
of  staphylococcal  toxins  to  stimulate  human  T cells  spe- 
cific for  myelin  basic  protein  or  proteolipid  protein,  pu- 
tative autoantigens  in  multiple  sclerosis.37  All  myelin 
antigen-specific  T cells  responded  in  proliferation  studies 
to  at  least  one  of  the  nine  superantigenic  toxins  used  in 
this  study.  In  some  experiments,  the  superantigenic  toxins 
were  as  much  as  7 X 10s  times  more  potent  in  prolifera- 
tion assays  than  the  myelin  antigens  to  which  the  T cells 
were  initially  sensitized.  The  authors  suggest  the  possi- 
bility that  superantigenic  massive  stimulation  during 
infection  may  be  associated  with  the  activation  of  myelin- 
specific  T cells  and  disease  exacerbation.  These  results 
may  have  therapeutic  implications.  In  another  study  it 
was  demonstrated  that  it  is  possible  to  inhibit  superanti- 
gen recognition  using  peptides  related  to  the  site  of 
interaction  with  the  TCR  in  the  variable  region  of  the 
(3-chain.38 

The  activation  of  T cells  by  superantigens  requires  the 
presence  of  class  II  MHC  molecules  or  alternatively  the 
cross-linking  of  toxin,  or  costimulants.  In  the  absence  of 
these  conditions,  superantigens  such  as  S aureus  entero- 
toxin B appear  to  cause  anergy.  Trace  levels  of  superanti- 
gen suppress  the  pathogenic  effect  of  encephalitogenic 
(EAE  mediators)  V(38-expressing  T-cell  clones.39  It  was 
recently  observed  that  5 aureus  enterotoxin  B can  form 
biologically  active  complexes  with  soluble  TCR  mole- 
cules in  both  the  absence  and  presence  of  class  II  MHC 
molecules.40  This  finding  may  provide  an  explanation  for 
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TABLE  1 —Experimental  Strategies  for 
Selective  Immunosuppressive  Therapy 


Monoclonal  antibodies  to 
T-cell  subpopulations  (CD4)* 

T-cell  receptors! 

Adhesion  molecules! 

Accessory  molecules  (CD40,  CD80)! 

Class  II  MHC  molecules! 

Cytokine  receptors! 

Activation  markers! 

Macrophages! 

Cytokines! 

T-cell  vaccination* 

TCR  peptide  vaccination* 

Oral-induced  tolerance* 

Immunomodulation  (Cop  I*,  linomide*) 

Inhalation-induced  tolerance! 

Cytokine  receptor  analogues  and  antagonists! 

Cytokines— IFN-fS,*  TGF-(3,!  IL-4,!  IL-10! 

Antigen  peptides  TCR  analogues  and  antagonists! 

Blocking  costimulation  (anergy)! 

Class  II  MHC-peptides  complexes! 

Anti-lgD  peptide  conjugates! 

Superantigen  modulation! 

Metalloprotease  inhibitors! 

Blocking-signal  transduction  pathways! 

Complement  inhibitors! 

Regulation  of  MHC  gene  expression! 

IFN-|3  = interferon  beta,  IL  = interleukin,  MHC  = major  histocompatibility  complex,  TCR  = T-cell 
receptor,  TCF  = transforming  growth  factor 


•Clinical  trials. 
tPredinical  trial  stage. 
^Experimental  stage. 


the  anergic  effect  of  superantigens  in  vivo  in  the  absence 
of  costimulants  or  cross-linking  and  may  lead  to  new  ap- 
proaches for  manipulating  the  immune  response. 

Conclusions 

The  concept  of  selective  immunotherapy  is  based  on 
the  assumption  that  a specific  effector  mechanism  (re- 
stricted T-cell  repertoire,  discrete  antigenic  epitope,  de- 
fined cytokine  pathway)  can  be  identified  at  a specific 
stage  of  the  autoreactive  phenomenon.  Whereas  some 
studies  suggest  that  a discrete  repertoire  of  myelin  basic 
protein-reactive  T cells  is  important  in  the  pathogenesis  of 
multiple  sclerosis,4'  T cells  that  react  with  other  myelin 
proteins  such  as  proteolipid  protein,  myelin  oligodendro- 
cyte glycoprotein,  and  myelin-associated  glycoprotein,  as 
well  as  other  antigens  like  heat  shock  proteins,  (3-arrestin, 
and  arrestin,42'44  may  play  equally  important  roles  in  this 
disease.  Specific  immunotherapy  for  autoimmune  de- 
myelinating diseases  using  simple  protocols  of  peptides 
or  antibodies  directed  at  single  or  multiple  sites  in  the  tri- 
molecular  complex  is  a formidable  challenge.  In  estab- 
lished diseases,  the  pathologic  immune  response  may 
involve  multiple  epitopes  or  even  multiple  antigens,  and 
it  is  likely  that  a person’s  HLA  background  shapes  the 
TCR  repertoire.  Consequently,  immunotherapy  will  be 
combinatorial  and  customized  to  a certain  extent.  Other 


approaches  not  reviewed  here  include  targeting  molecules 
involved  in  lymphocyte  homing  and  tissue  destruction 
such  as  a4(31  integrin,45  TNF-a,4*  zinc  metalloendopro- 
teases,47  and  others  (Table  1 ).  Many  practical  issues  must 
be  addressed — for  example,  the  development  of  appropri- 
ate carriers  to  extend  the  half-life  of  peptides  in  vivo,  or 
the  design  of  antibodies  that  do  not  elicit  anti-idiotypic  re- 
sponses. Beyond  these  practical  concerns,  basic  questions 
remain  unanswered.  We  need  to  learn  more  about  genetic 
susceptibility  and  environmental  influences  on  the  devel- 
opment of  autoimmunity. 

The  current  understanding  of  the  pathogenesis  of  mul- 
tiple sclerosis  and  the  molecular  basis  of  antigen  recogni- 
tion and  immune  regulation  provide  the  background  and 
strategies  for  selectively  intervening  in  autoimmune  dis- 
eases of  the  nervous  system.  Results  from  some  clinical 
trials,  although  encouraging,  are  inconclusive.  The  next 
major  goal  should  be  to  identify  the  major  genetic  com- 
ponents involved  in  susceptibility  to  demyelination.  Our 
hypothesis  is  that  a primary  genetic  susceptibility  triggers 
an  autoreactive  demyelinating  phenomenon  when  a sus- 
ceptible host  is  exposed  to  certain  environmental  factors 
or  stresses.  The  characterization  of  these  genetic  influ- 
ences will  play  a major  role  in  defining  the  causes  of 
autoimmune  diseases  and  provide  new  perspectives  for 
rational  treatment. 
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Advances  in  molecular  biology  and  recombinant  DNA  technologies  have  contributed  to  our  under- 
standing of  the  molecular  basis  of  many  diseases.  Now  the  possibility  of  gene  transfer  into  normal  cells 
to  produce  a gene  product  of  therapeutic  potential,  or  into  diseased  cells  to  correct  the  pathologic  al- 
teration, promises  to  revolutionize  medical  practice.  In  contemporary  medicine,  many  therapeutic 
strategies  focus  on  the  link  between  a biochemical  deficiency  and  the  ensuing  disorder.  The  treatment 
of  noninfectious  disease  is  often  based  on  replacement  therapy;  medication  is  given  to  compensate 
for  biochemical  defects  and  to  prevent  or  reverse  the  progression  of  disease.  Although  conventional 
therapies  seldom  alter  the  fundamental  cause  of  a disease,  gene  therapy  potentially  could  correct,  at 
a molecular  level,  the  genetic  abnormalities  contributing  to  its  pathogenesis.  Treatment  directed  at 
specific  molecular  alterations  associated  with  the  development  of  neurologic  disease  provides  expec- 
tations of  more  effective  and  less  toxic  therapy.  The  development  of  gene  therapy  for  nervous  system 
tumors  has  progressed  rapidly  and  may  be  prototypical  in  the  development  of  therapies  for  inherited 
and  acquired  disorders  of  the  nervous  system.  We  describe  possible  strategies  for  using  gene  therapy 
to  treat  nervous  system  disorders,  and  we  review  recent  advances  in  gene  therapy  for  nervous  system 
tumors. 

(Fick  J,  Israel  MA:  Gene  therapy  for  diseases  of  the  nervous  system,  In  Neurology — From  Basics  to  Bedside  [Special 
Issue].  West  J Med  1994;  161:260-263) 


Three  decades  ago,  scientists  developed  techniques 
that  enabled  them  to  manipulate  the  genome  of  bac- 
teria. Soon  afterwards,  advances  permitted  researchers 
to  clone  and  then  transfer  genes  into  animal  cells.  It  was 
during  that  time  that  progress  in  research  laboratories  fu- 
eled speculation  that  gene  transfer  might  one  day  be  used 
to  treat  disease  in  human  patients.  Gene  transfer  tech- 
niques have  now  established  a foothold  in  modem  clini- 
cal medicine,1'8  and  investigational  gene  therapy  trials  are 
under  way  for  a variety  of  human  diseases.9'17 

Disease  in  the  nervous  system  can  have  dire  conse- 
quences for  a stricken  patient;  those  afflicted  can  be  left 
immobile  without  sight,  speech,  or  memory.  This  devas- 
tation occurs  over  the  spectrum  of  neurologic  disease, 
from  the  degenerative  to  the  neoplastic  forms.  Distress- 
ingly, these  particular  diseases  have  defied  modem  thera- 
peutics. For  all  of  those  reasons,  gene  therapy  for  disease 
of  the  nervous  system  has  drawn  the  attention  of  re- 
searchers and  clinicians  alike. 

Gene  Therapy  for  Inherited  Disease 

The  ideal  design  of  a gene  therapy  strategy  would  first 
take  into  account  the  molecular  basis  of  a disease  process 


and  then  effectively  tailor  gene  transfer  techniques  to  mit- 
igate toxicities  and  improve  the  effectiveness  of  existing 
therapies.  A successful  example  of  this  strategy  is  pro- 
vided by  the  efforts  of  investigators  at  the  National  Insti- 
tutes of  Health  who  developed  a somatic  cell  gene  therapy 
approach  for  the  treatment  of  the  severe  combined  immu- 
nodeficiency syndrome  resulting  from  adenosine  deami- 
nase (ADA)  deficiency.410'13'17  Patients  afflicted  with  ADA 
deficiency  can  be  cured  by  matched  bone  marrow  trans- 
plants providing  immune  cells  with  normal  ADA  levels. 
On  that  basis,  it  was  proposed  that  the  transfer  of  the  hu- 
man ADA  gene  into  T lymphocytes  from  ADA-deficient 
patients  might  have  the  same  effect.4  An  investigational 
approach  was  then  designed  in  which  mononuclear  cells 
were  isolated  from  the  blood  of  patients  with  ADA  defi- 
ciency, stimulated  to  proliferate  in  tissue  culture,  infected 
with  a retroviral  vector  carrying  the  human  ADA  gene, 
and  then  returned  to  the  patient.10,12  Current  reports  of 
these  patients’  status  indicate  that  this  treatment  approach 
may  be  efficacious.17 

Key  to  the  success  of  that  strategy  was  the  identifica- 
tion of  a disease  that  resulted  from  a mutation  in  a single 
gene  encoding  an  enzyme  vital  to  the  function  of  a recog- 
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nizable  class  of  cells.  The  isolation  of  T lymphocytes 
from  a patient,  the  growth  of  those  cells  in  tissue  culture 
where  conditions  favoring  efficient  gene  transfer  could  be 
maintained,  and  the  return  of  cells  expressing  the  desired 
gene  back  to  the  patient  where  they  would  resume  their 
nonrial  functions  were  all  required  for  this  strategy  to  suc- 
ceed. Unfortunately,  the  use  of  this  approach  as  a model 
of  gene  therapy  for  nervous  system  disease  is,  for  many 
reasons,  a formidable  task. 

Among  currently  recognized  neurologic  disorders, 
variations  in  the  age  of  onset,  the  severity  of  disease  at 
presentation,  and  the  time  course  of  disease  progression 
suggest  that  the  causes  of  disease  may  be  multiple.  It 
is  also  possible  that  several  genetic  alterations  may  con- 
tribute to  a specific  disease,  and  the  effects  of  those 
changes  may  be  independent  of  each  other.  Before  effec- 
tive gene  therapy  strategies  can  be  designed  to  treat  these 
diseases,  the  genes  contributing  to  their  development  and 
the  metabolic  pathways  mediated  by  the  products  of  those 
genes  will  have  to  be  better  understood. 

The  challenge  in  the  study  of  Huntington’s  disease  is 
a case  in  point.  Last  year  the  Huntington’s  Disease  Col- 
laborative Research  Group  reported  the  cloning  of  a new 
gene,  named  IT] 5,  from  patients  with  this  neurodegener- 
ative  disorder.18  An  expanded,  unstable  CAG  trinucleotide 
repeat  sequence  was  found  in  the  5'  coding  region  of  the 
gene,  and  the  length  of  the  repeated  sequence  was  found 
to  correlate  with  the  age  of  disease  onset.  Research  is  now 
focused  on  establishing  the  relationship  between  this  tri- 
nucleotide repeat  expansion,  the  function  of  the  IT  15 
gene,  and  the  characteristic  degeneration  of  neurons 
found  only  in  the  caudate  and  putamen  in  patients  with 
Huntington’s  disease.18  Treatment  of  the  disease  may  have 
to  address  why  neuronal  degeneration  occurs  only  in  a 
particular  location  in  the  brain  despite  widespread  expres- 
sion of  the  protein  encoded  by  the  IT  15  gene.  Although 
the  neurons  in  the  basal  ganglia  would  be  a logical  target 
for  gene  therapy,  gene  transfer  techniques  cannot  yet  se- 
lectively target  a class  of  neurons  in  a defined  location;  as 
specific  cells  in  the  nervous  system  have  discrete  func- 
tions, nonselective  gene  transfer  could  result  in  a certain 
class  of  cells  gaining  an  inappropriate  new  characteristic 
that  has  adverse  effects  on  their  normal  function. 

Investigators  pursuing  approaches  focused  on  devel- 
oping new  vectors  for  gene  transfer  to  cells  of  the  nervous 
system  have  turned  to  adenoviruses  and  neurotropic 
viruses,  such  as  the  herpes  simplex  virus.1,'2-,  In  each  case, 
it  has  been  possible  to  show  that  foreign  genes  can  be  de- 
livered to  a variety  of  cell  types  in  rodent  brains,  but  ad- 
vances in  gene  delivery  techniques  and  knowledge  about 
the  mechanisms  regulating  the  expression  of  transgenes 
in  host  tissue  will  be  required  before  selected  populations 
of  cells  in  the  nervous  system  can  be  targeted  for  gene 
therapy. 

Somatic  Cell  Gene  Therapy  for 
Neurodegenerative  Disease 

Creative  somatic  cell  therapies  have  been  developed 
to  circumvent  the  limitations  of  gene  transfer  into  nervous 


system  cells.  These  strategies  have  been  used  in  experi- 
mental models,  and  they  show  promise  for  the  manage- 
ment of  some  neurodegenerative  diseases.  Fibroblasts 
genetically  modified  to  secrete  nerve  growth  factor  have 
been  shown  to  prevent  the  death  of  cholinergic  neurons 
when  implanted  into  the  brain  after  a surgical  lesion  was 
placed  in  the  fimbria-fornix.24  A pilot  case  in  which  nerve 
growth  factor  was  infused  into  the  lateral  ventricle  in  a pa- 
tient with  Alzheimer’s  disease  showed  results  that  in- 
cluded increased  cortical  blood  flow,  normalization  of 
electroencephalographic  abnormalities,  and  improvement 
in  some  psychological  tests.25  These  findings  suggest  that 
somatic  cell  approaches  to  gene  therapy  that  lead  to  in- 
creased delivery  of  nerve  growth  factor  may  play  an  im- 
portant role  in  therapeutic  strategies  designed  to  limit  the 
loss  of  basal  forebrain  cholinergic  neurons  in  patients 
with  Alzheimer’s  disease.26  A similar  approach  has  been 
shown  to  be  effective  in  reducing  abnormal  neurologic 
activity  resulting  from  the  destruction  of  nigrostriatal 
pathways  in  rodent  models  of  Parkinson’s  disease  after 
transplantation  of  cells  modified  to  produce  levodopa.27 

Although  these  therapies  do  not  address  the  mecha- 
nisms that  initiate  neurodegenerative  disorders,  they  pro- 
vide experimental  evidence  that  the  delivery  of  trophic 
factors  and  substrates  by  genetically  modified  somatic 
cells  can  alter  disease  progression  and  open  new  avenues 
for  further  clinical  investigation.  A gene  therapy  strategy 
modeled  after  the  ADA  protocol  could  play  a role  in  de- 
livering neuronal  growth  factors  to  the  nervous  system  of 
patients  with  neurodegenerative  disease.  Cells  from  vari- 
ous tissues  could  be  removed  from  a patient,  be  grown  in 
tissue  culture  where  they  could  be  stimulated  to  replicate, 
be  genetically  modified  with  retroviral  vectors  carrying  a 
gene  of  therapeutic  importance,  and  then  be  implanted 
into  a brain  with  the  intent  to  increase  the  local  delivery 
of  biologically  active  molecules.28-29 

Gene  Therapy  for  Brain  Tumors 

The  challenges  that  must  be  addressed  in  the  design  of 
gene  therapy  protocols  for  nervous  system  disease  in- 
clude the  lack  of  knowledge  about  the  genetic  changes 
that  lead  to  disease,  the  complexity  of  the  structure  and 
function  of  the  nervous  system,  the  limitations  of  effec- 
tive techniques  to  deliver  genes  to  the  nervous  system, 
and  the  possible  toxicides  of  available  vectors.  For  several 
reasons,  these  limitations  have  had  less  effect  on  the  de- 
velopment of  gene  therapy  strategies  to  treat  tumors  of 
the  nervous  system.  First,  most  brain  tumors  are  localized 
masses  of  proliferating  cells  surrounded  by  normal,  post- 
mitotic brain  tissue;  therefore,  retroviral  vector-mediated 
gene  transfer  can  be  selective  for  replicating  tumor  cells 
and  can  spare  normal  brain.  Second,  insertional  mutagen- 
esis is  less  of  a concern  when  neoplastic  cells  are  the  tar- 
get for  gene  transfer.  A gene  therapy  strategy  known  as 
viral-directed  enzyme  prodrug  therapy  has  used  retroviral 
vectors  to  eliminate  some  types  of  experimental  brain  tu- 
mors in  rodent  models.30'36  The  basis  of  this  approach  is 
straightforward:  a gene  encoding  an  enzyme  that  converts 
an  inactive  prodrug  into  a therapeutically  active  metabo- 
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lite  is  transferred  selectively  into  tumor  cells.  This  en- 
zyme can  then  mediate  a cytotoxic  effect  in  the  infected 
cell.  A key  feature  of  this  therapy  is  that  retroviral  vector- 
mediated  gene  transfer  requires  dividing  cells,37'39  and  in 
the  nervous  system  the  most  actively  dividing  cells  are  tu- 
mor cells. 

To  date,  the  most  extensively  studied  strategy  of  viral- 
directed  enzyme  prodrug  therapy  for  brain  tumors  has 
used  a recombinant  retrovirus  vector  into  which  the  gene 
encoding  the  enzyme  thymidine  kinase  from  the  herpes 
simplex  virus  (HSVtk)  has  been  inserted.  Following  retro- 
viral vector  infection  of  a tumor  cell,  the  HSVtk  gene  is 
incorporated  into  the  host  cell  genome.  The  thymidine  ki- 
nase of  mammalian  cells  does  not  have  a high  affinity  for 
certain  nucleoside  analogues,  such  as  the  antiviral  drug 
ganciclovir,  that  the  HSVtk  enzyme  will  avidly  phosphor- 
ylate.  These  phosphorylated  analogues  can  be  incorpo- 
rated into  the  cellular  genome  during  DNA  replication, 
leading  to  tumor  cell  death.  Because  ganciclovir  is  not  a 
substrate  for  the  mammalian  thymidine  kinase,  this  drug 
does  not  harm  normal  cells  when  given  in  therapeutic 
doses. 

The  efficiency  of  retroviral-mediated  gene  transfer 
into  tumor  cells  following  the  direct  inoculation  of  retro- 
viral vectors  into  intracerebral  tumors  in  rodents  is  rarely 
greater  than  1%.  When  xenografted  tumors  are  injected 
with  a murine  fibroblast  cell  line  producing  recombinant 
retroviral  vectors  containing  a marker  gene,  the  percent- 
age of  tumor  cells  expressing  the  marker  gene  can  be  in- 
creased to  10%.4"  Although  this  suggests  that  only  10%  of 
a tumor  could  be  killed  with  ganciclovir  therapy,  it  has 
been  shown  that,  in  some  tumor  models,  cell  death  after 
infection  with  the  //SVT&-containing  retrovirus  and  treat- 
ment with  ganciclovir  far  exceeds  the  number  of  cells  that 
express  the  HSVtk  gene.  It  has  been  shown  that  tumors  in 
rodents  could  be  eliminated  after  treatment  with  ganci- 
clovir when  as  few  as  10%  of  the  cells  expressed  the 
HSVtk  gene.31  This  is  referred  to  as  the  “bystander  effect,” 
but  the  mechanism  of  this  phenomenon  is  not  known.41-43 
Evidence  for  the  bystander  effect  has  also  been  observed 
by  several  groups  using  the  HSVtk  and  ganciclovir  gene 
therapy  strategy  to  treat  a variety  of  tumor  types  in  animal 
models.44-"1  To  date,  no  evidence  of  toxicity  to  the  normal 
brain  in  animals  treated  with  this  gene  therapy  strategy 
has  been  reported,  and  this  suggests  that  the  toxicity  from 
the  bystander  effect  is  tumor-specific.  Also,  toxicity  to  or- 
gans outside  the  nervous  system  has  not  been  detected, 
and  no  retroviral  vector-induced  secondary  malignant 
neoplasms  have  occurred.35 

When  it  is  successful  in  animal  models,  the  viral-di- 
rected  enzyme  prodrug  therapy  approach  for  treating  ex- 
perimental brain  tumors  appears  to  offer  several  possible 
advantages  over  the  conventional  therapies  for  brain  tu- 
mors in  human  patients.  The  median  survival  of  a patient 
with  the  most  malignant  type  of  glioma,  glioblastoma 
multiforme,  has  remained  at  about  a year  over  the  past 
two  decades,  despite  the  development  of  treatment  strat- 
egies that  combine  surgical  therapy,  irradiation,  and 
chemotherapy.49  For  a patient  with  a newly  diagnosed  ma- 


lignant glioma,  the  long-term  prognosis  is  bleak  because 
the  natural  history  of  this  disease  is  one  of  unrelenting  tu- 
mor growth  with  invasion  of  the  surrounding  brain  that 
can  be  accompanied  by  symptoms  of  increased  intracra- 
nial pressure  and  loss  of  neurologic  function.  Treatment 
is  hampered  by  the  invasive  nature  of  this  tumor,  which 
makes  it  difficult  to  achieve  a complete  surgical  resection 
and  limits  the  radiation  dose  that  can  be  used  to  treat 
residual  tumor  in  infiltrated  but  normally  functioning 
brain.  The  effectiveness  of  chemotherapy  for  patients  who 
have  brain  tumors  can  be  reduced  by  acquired  drug  resis- 
tance during  therapy  and  the  associated  bone  marrow  sup- 
pression and  organ  toxicity.  Also,  reductions  in  the  dose 
and  frequency  of  drug  administration  may  be  required  be- 
cause of  the  age  or  medical  condition  of  the  patient.  In 
contrast,  retroviral-mediated  gene  transfer  is  selective  for 
tumor  cells  in  animal  models,  and  there  is  no  systemic 
toxicity  associated  with  the  administration  of  the  prodrug 
ganciclovir.  Although  the  bystander  effect  results  in  the 
death  of  a greater  number  of  tumor  cells  than  would  be 
predicted  by  the  number  of  cells  that  express  the  HSVtk 
gene,  this  toxicity  appears  to  remain  tumor-specific. 
Whether  the  success  of  this  approach  can  be  duplicated  in 
human  patients  remains  an  open  question. 

Summary 

In  this  review  we  have  focused  on  the  challenges  of 
designing  gene  therapy  protocols  for  the  treatment  of  neu- 
rologic disease.  An  important  goal  of  gene  therapy  will  be 
to  correct  the  phenotype  of  diseased  tissue  by  altering  the 
mutated  genotype.  Initially  most  gene  therapy  protocols 
may  be  designed  to  augment  conventional  therapies,  as 
gene  therapy  could  be  most  useful  in  conjunction  with 
other  therapies  of  proven  efficacy.  This  will  certainly  be 
the  case  for  the  treatment  of  cancer  of  the  nervous  system 
as  multimodality  approaches  predominate  in  current  prac- 
tice. Some  gene  therapy  approaches  may  prove  to  be  su- 
perior to  standard  therapy,  whereas  others  may  provide 
insights  into  mechanisms  that  could  be  exploited  in  the 
design  of  new  therapies.  The  viral-directed  enzyme  pro- 
drug gene  therapy  strategy  has  been  shown  to  eliminate 
experimental  brain  tumors  in  animals.  Although  the 
mechanisms  responsible  for  tumor  cell  death  are  not  com- 
pletely understood,  this  toxicity  appears  to  be  restricted 
to  the  tumor  without  effect  on  normal  brain  tissue.  That 
capability  has  previously  eluded  researchers  and  sug- 
gests that  knowledge  regarding  the  molecular  mecha- 
nisms that  mediate  both  the  pathogenesis  of  nervous 
system  disease  and  the  available  therapeutic  tools  could 
provide  key  opportunities  to  devise  more  effective  and 
less  toxic  therapies. 
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Neurodegeneration  in  Humans 
Caused  by  Prions 

STANLEY  B.  PRUSINER,  MD,  San  Francisco,  California 


Prion  diseases  include  kuru,  Creutzfeldt-Jakob  disease,  Gerstmann-Straussler-Scheinker  disease,  and 
fatal  familial  insomnia  of  humans  as  well  as  scrapie  and  bovine  spongiform  encephalopathy  of  ani- 
mals. For  many  years,  the  prion  diseases  were  thought  to  be  caused  by  viruses  despite  evidence  to  the 
contrary.  The  unique  characteristic  common  to  all  of  these  disorders,  whether  sporadic,  dominantly 
inherited,  or  acquired  by  infection,  is  that  they  involve  aberrant  metabolism  of  the  prion  protein.  In 
many  cases,  the  cellular  prion  protein  is  converted  into  the  scrapie  variant  by  a process  after  transla- 
tion that  involves  a conformational  change.  Often  the  human  prion  diseases  are  transmissible  experi- 
mentally to  animals,  and  all  of  the  inherited  prion  diseases  segregate  with  prion  protein  gene 
mutations. 

(Prusiner  SB:  Neurodegeneration  in  humans  caused  by  prions,  In  Neurology — From  Basics  to  Bedside  [Special  Issue], 
West)  Med  1994;  161:264-272) 


Investigations  of  neurodegeneration  in  humans  and  ani- 
mals caused  by  prions  have  produced  unexpected  and 
striking  findings.  For  many  years,  three  uncommon  hu- 
man diseases  and  several  animal  disorders  were  labeled 
transmissible  encephalopathies,  spongiform  encephalop- 
athies, or  slow  virus  diseases.1'3  These  illnesses  are  trans- 
missible to  experimental  animals  after  a prolonged  in- 
cubation period,  and  some  features  of  the  transmissible 
pathogen  resemble  those  of  viruses.4'7  Yet  early  attempts 
to  characterize  the  infectious  pathogen  causing  scrapie  in 
sheep  and  goats  suggested  that  these  transmissible  agents 
differed  from  both  viruses  and  viroids.8,9 

A series  of  discoveries  in  the  past  three  decades  has 
led  to  the  molecular  and  genetic  characterization  of  the 
transmissible  pathogen  causing  scrapie  in  animals  and  a 
quartet  of  human  illnesses10'15:  kuru.  Creutzfeldt-Jakob 
disease,  Gerstmann-Straussler-Scheinker  disease,  and  fa- 
tal familial  insomnia.  To  distinguish  this  pathogen  from 
viruses  and  viroids,  the  term  “pri°n"  was  introduced  to 
emphasize  its  proteinaceous  and  infectious  nature.16 

An  abnormal  isoform  of  the  prion  protein  (PrP), 
known  as  the  scrapie  variant  (PrPSc),  is  the  only  known 
component  of  the  prion.1718  Prion  protein  is  encoded  by  a 
gene  on  the  short  arm  of  chromosome  20  in  humans.19 
The  PrPv  variant  differs  physically  from  the  normal,  cel- 
lular isoform  ( PrP1 ) by  its  high  (3-sheet  content,  insolubil- 
ity in  detergents,  propensity  to  aggregate,  and  relative 
resistance  to  proteolysis.20'22  While  PrPSc  is  formed  from 
PrP‘  after  the  polypeptide  chain  is  assembled,23  attempts 


to  identify  a chemical  modification  that  distinguishes  the 
two  PrP  isoforms  have  been  unsuccessful.24  In  contrast, 
biophysical  studies  have  shown  that  PrPr  is  rich  in 
a-helices  and  is  virtually  devoid  of  [3-sheet.20  The  conver- 
sion of  PrP0  into  PrPSl  appears  to  involve  the  unfolding  of 
a-helices  and  their  refolding  into  (3-sheets.  Because  infec- 
tious prions  are  composed  largely,  if  not  entirely,  of  PrPSc, 
this  a-helix  to  [3-sheet  structural  transition  appears  to  be 
the  fundamental  event  in  the  propagation  of  prions  and 
the  pathogenesis  of  neurodegeneration. 

Clinical  Manifestations  of 
Prion  Diseases 

The  human  prion  diseases  are  manifest  as  infectious, 
inherited,  and  sporadic  disorders  and  are  often  referred  to 
as  kuru,  Creutzfeldt-Jakob  disease,  Gerstmann-Straussler- 
Scheinker  disease,  and  fatal  familial  insomnia,  depending 
on  the  clinical  and  neuropathologic  findings  (Table  1). 

Kuru  generally  presented  as  an  ataxic  disorder,  with 
the  first  manifestation  of  the  disease  being  difficulty 
walking  along  steep  mountain  trails  in  the  highlands  of 
New  Guinea.  Most  cases  progressed  steadily  over  a year 
to  the  point  where,  because  of  severe  truncal  ataxia,  pa- 
tients were  no  longer  able  to  stand  or  sit  without  the  aid 
of  a pole  implanted  in  the  earth.  In  the  terminal  phases  of 
the  disease,  they  often  manifested  a dementia.  With  the 
cessation  of  ritualistic  cannibalism  about  40  years  ago, 
kuru  has  almost  disappeared. 

Creutzfeldt-Jakob  disease  usually  presents  as  a de- 
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ABBREVIATIONS  USED  IN  TEXT 

CpG  = phosphodiester  bond  of  deoxycytosine 
and  deoxyguanosine 
PrP  = prion  protein 

PrPc  = cellular  variant  of  prion  protein 
Prps.  _ scrapje  variant  of  prion  protein 


meriting  illness  in  the  sixth  or  seventh  decade  of  life.  In 
some  cases  the  disease  progresses  rapidly,  and  the  pa- 
tients die  within  a few  months.  Most  are  dead  within  a 
year,  but  a few  live  as  long  as  15  years  after  diagnosis. 
About  10%  of  cases  of  Creutzfeldt-Jakob  disease  present 
with  an  ataxic  syndrome  that  resembles  kuru  in  many  re- 
spects, but  the  dementia  seems  to  appear  much  earlier. 

Patients  with  the  Gerstmann-Straussler-Scheinker  syn- 
drome often  present  with  ataxia;  often  they  are  initially 
given  a diagnosis  of  multiple  sclerosis  and  olivoponto- 
cerebellar degeneration.  The  clinical  course  of  the  disease 
can  be  unpredictable,  with  the  duration  varying  from  a 
year  to  two  decades.  Another  form  of  the  syndrome 
has  been  labeled  “telencephalic  Gerstmann-Straussler- 
Scheinker,”  which  presents  with  a dementia  much  like 
that  of  Creutzfeldt-Jakob  disease. 

The  fourth  human  prion  disease  is  fatal  familial  in- 
somnia, which  begins  as  an  insomnia  and  autonomic  ner- 
vous system  dysfunction.  Late  in  the  course  of  the  illness, 
which  generally  lasts  about  a year,  signs  of  dementia 
appear. 

Infectious  forms  of  prion  diseases  result  from  the  hor- 
izontal transmission  of  the  infectious  prions,  as  occurs  in 
iatrogenic  Creutzfeldt-Jakob  disease  and  kuru.  Inherited 
forms,  notably  Gerstmann-Straussler-Scheinker  disease, 
familial  Creutzfeldt-Jakob  disease,  and  fatal  familial  in- 
somnia, make  up  10%  to  15%  of  all  cases  of  prion  dis- 
ease. A mutation  in  the  open  reading  frame  or  protein 
coding  region  of  the  PRNP  gene  has  been  found  in  all  re- 
ported kindred  with  inherited  human  prion  disease.  Spo- 
radic forms  of  prion  disease  comprise  most  cases  of 
Creutzfeldt-Jakob  disease  and  possibly  some  cases  of 
Gerstmann-Straussler-Scheinker  syndrome.25  How  prions 
arise  in  patients  with  sporadic  forms  is  unknown  but  has 
been  hypothesized  to  involve  horizontal  transmission,  so- 
matic mutation  of  the  open  reading  frame  of  the  PRNP 
gene,  and  the  spontaneous  conversion  of  PrPc  into 
PrPSc  Numerous  attempts  to  establish  an  infectious  link 
between  sporadic  Creutzfeldt-Jakob  disease  and  a preex- 
isting prion  disease  in  animals  or  humans  have  been  un- 
rewarding.27'29 

Diagnosis  of  Prion  Diseases 

A human  prion  disease  should  be  considered  in  any 
patient  who  has  a progressive  subacute  or  chronic  decline 
in  cognitive  or  motor  function.  Being  typically  adults  be- 
tween 40  and  70  years  of  age,  patients  often  have  clinical 
features  helpful  in  providing  a premorbid  diagnosis  of 
prion  disease,  particularly  sporadic  Creutzfeldt-Jakob  dis- 
ease.30 There  is  as  yet  no  specific  diagnostic  test  for  prion 
disease  in  the  cerebrospinal  fluid.  A definitive  diagnosis 


TABLE  1 .—Human  Prion  Diseases 


Disease  Cause 

Kuru  Infection 

Creutzfeldt-Jakob  disease 

Iatrogenic  Infection 

Sporadic  Unknown 

Familial  Prion  protein  mutation 

Gerstmann-Straussler-Scheinker  disease  . . . Prion  protein  mutation 

Fatal  familial  insomnia Prion  protein  mutation 


of  human  prion  disease,  which  is  invariably  fatal,  can  usu- 
ally be  made  from  the  examination  of  brain  tissue.  Over 
the  past  four  years,  knowledge  of  the  molecular  genetics 
of  prion  diseases  has  made  it  possible  to  diagnose  inher- 
ited prion  disease  in  living  patients  using  DNA  extracted 
from  peripheral  tissues. 

The  classic  neuropathologic  features  of  human  prion 
disease  include  spongiform  degeneration,  gliosis,  and 
neuronal  loss  in  the  absence  of  an  inflammatory  reaction. 
When  present,  amyloid  plaques  that  stain  with  a-PrP  an- 
tibodies are  diagnostic.  The  presence  of  protease-resistant 
PrP  (PrPSc  or  PrP00)  in  the  infectious  and  sporadic  forms 
and  most  of  the  inherited  forms  of  these  diseases  impli- 
cates prions  in  their  pathogenesis. 

The  hallmark  of  all  the  prion  diseases,  whether  spo- 
radic, dominantly  inherited,  or  acquired  by  infection,  is 
that  they  involve  aberrant  metabolism  of  the  prion  pro- 
tein.10 Human  prion  disease  can  be  rapidly  and  defini- 
tively diagnosed  if  PrPSc  can  be  detected  immunolog- 
ically.  In  the  familial  forms  of  the  prion  diseases, 
molecular  genetic  analyses  of  PrP  can  be  diagnostic  and 
performed  on  DNA  extracted  from  blood  leukocytes  after 
death.  Unfortunately,  such  testing  is  of  little  value  in  the 
diagnosis  of  the  sporadic  or  infectious  forms  of  prion  dis- 
ease. In  some  patients  with  inherited  prion  disease,  PrPSc 
is  barely  detectable  or  is  undetectable,31'34  a situation  mim- 
icked in  transgenic  mice,  which  express  a mutant  PrP 
gene  and  spontaneously  develop  neurologic  illness  indis- 
tinguishable from  experimental  murine  scrapie.35  Because 
molecular  genetic  analyses  of  PRNP  genes  in  patients 
with  unusual  dementing  illnesses  are  readily  performed, 
the  diagnosis  of  inherited  prion  disease  can  often  be  es- 
tablished where  there  was  either  little  or  no  neurologic 
abnormality,36  atypical  neurodegenerative  disease,32  or 
misdiagnosed  neurodegenerative  diseases,37  including  Alz- 
heimer’s disease.  Although  the  horizontal  transmission  of 
neurodegeneration  to  experimental  hosts  was  for  a time 
the  “gold  standard”  of  prion  disease,  it  can  no  longer  be 
used  as  such.  Some  investigators  have  reported  that  fre- 
quently inherited  prion  diseases  from  humans  cannot  be 
transmitted  experimentally  to  animals  (rodents)  despite 
the  presence  of  a pathogenic  mutation  in  the  PRNP  gene.7 
Other  investigators  have  been  able  to  accomplish  this  us- 
ing apes  and  monkeys  as  hosts.38 

In  summary,  the  diagnosis  of  prion  or  prion  protein 
disease  may  be  made  in  patients  on  the  basis  of  the  pres- 
ence of  PrPSc,  the  mutant  PRNP  genotype,  or  appropriate 
immunohistologic  procedures  and  should  not  be  excluded 
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in  patients  with  atypical  neurodegenerative  diseases  until 
one  or  preferably  two  of  these  examinations  have  been 
done.-'6-'9-41’ 

Inherited  Human  Prion  Diseases 

Genetics  were  first  thought  to  have  a role  in  Creutz- 
feldt-Jakob  disease  with  the  recognition  that  about  10% 
of  cases  are  familial.4142  The  discovery  of  the  PrP  gene  and 
its  linkage  to  scrapie  incubation  times  in  mice43  raised  the 
possibility  that  mutation  might  feature  in  the  hereditary 
human  prion  diseases.  A proline  (P)-deucine  (L)  muta- 
tion at  codon  102  was  shown  to  be  linked  genetically 
to  the  development  of  Gerstmann-Straussler-Scheinker 
disease  with  a lod  score  exceeding  3 (Figure  l).11-12-36,44'70 
This  mutation  may  be  due  to  the  deamination  of  a methyl- 
ated deoxycytosine  (C)  coupled  to  deoxyguanosine  (G) 
through  a phosphodiester  bond  (CpG)  in  the  germline 
DNA  encoding  PrP.  which  results  in  the  substitution  of 
deoxythymine  for  deoxycytosine.  The  P102L  mutation 
has  been  found  in  ten  different  families  in  nine  different 
countries  including  the  original  family  with  Gerstmann- 
Straussler-Scheinker  disease.43,71 

An  insert  of  144  base  pairs  at  codon  53  containing 
six  octarepeats  was  initially  described  in  patients  with 
Creutzfeldt-Jakob  disease  from  four  families,  all  residing 
in  southern  England  (Figure  l).15,40,49  The  mutation  is 
thought  to  have  arisen  through  a complex  series  of  events 
because  the  human  PRNP  gene  contains  only  five  octare- 
peats, indicating  that  a single  recombination  event  could 
not  have  created  the  insert.  Genealogic  investigations 
have  shown  that  all  four  families  are  related,  arguing  for 
a single  founder  bom  more  than  two  centuries  ago.15  The 
lod  score  for  this  extended  pedigree  exceeds  1 1 . Studies 
from  several  laboratories  have  demonstrated  that  two, 
four,  five,  six,  seven,  eight,  or  nine  octarepeats,  in  addi- 
tion to  the  normal  five,  are  found  in  persons  with  inher- 
ited Creutzfeldt-Jakob  disease.49-50,72,73  whereas  the  deletion 
of  one  octarepeat  has  been  identified  without  the  neuro- 
logic disease.45,46,51 

The  unusually  high  incidence  of  Creutzfeldt-Jakob 
disease  among  Israeli  Jews  of  Libyan  origin  was  thought 
for  many  years  to  be  due  to  the  consumption  of  lightly 
cooked  sheep  brain  or  eyeballs.74,75  Recent  studies  have 
shown  that  some  Libyan  and  Tunisian  Jews  in  families 
with  Creutzfeldt-Jakob  disease  have  a PRNP  gene  point 
mutation  at  codon  200  resulting  in  a glutamate  (E)— ►ly- 
sine (K)  substitution.-56,63  One  patient  was  homozygous  for 
the  E200K  mutation,  but  her  clinical  presentation  was 
similar  to  that  of  heterozygotes,63  arguing  that  familial 
prion  diseases  are  true  autosomal  dominant  disorders.  The 
E200K  mutation  has  also  been  found  in  Slovaks  originat- 
ing from  Orava  in  north-central  Slovakia,56  in  a cluster  of 
familial  cases  in  Chile,76  in  a large  German  family  living 
in  the  United  States,77  and  in  British78  and  Japanese  fami- 
lies.79 Some  investigators  have  argued  that  the  E200K  mu- 
tation originated  in  a Sephardic  Jew  whose  descendants 
migrated  from  Spain  and  Portugal  at  the  time  of  the  In- 
quisition.76 It  is  more  likely  that  the  E200K  mutation  has 
arisen  independently  multiple  times  by  the  deamidation 


of  a methylated  CpG  as  described  earlier  for  the  PI02L 
mutation.12,63  In  support  of  this  hypothesis  are  historical 
records  of  Libyan  and  Tunisian  Jews  indicating  that  they 
are  descended  from  Jews  living  on  the  island  of  Jerba, 
where  Jews  first  settled  around  500  bc,  and  not  from 
Sephardim.80 

Many  families  with  Creutzfeldt-Jakob  disease  have 
been  found  to  have  a point  mutation  at  codon  178,  result- 
ing in  an  aspartic  acid  (D)-*asparagine  (N)  substitu- 
tion.80,81 In  these  patients  and  in  those  with  the  E200K 
mutation,  PrP  amyloid  plaques  are  rare;  the  neuropatho- 
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Figure  1. — Human  prion  protein  gene  (PRNP).  The  open  reading 
frame  is  denoted  by  the  large  gray  rectangle.  Human  PRNP  wild- 
type  polymorphisms  are  shown  above  the  rectangle,  and  muta- 
tions that  segregate  with  the  inherited  prion  diseases  are  given 
below.  The  wild-type  human  prion  protein  gene  contains  five 
octarepeats  P(Q/H)GGG(G/-)WGQ  from  codons  51  to  91 .44  Dele- 
tion of  a single  octarepeat  at  codon  81  or  82  is  not  associated 
with  prion  disease45"17;  whether  this  deletion  alters  the  phenotypic 
characteristics  of  a prion  disease  is  unknown.  There  are  common 
polymorphisms  at  codons  1 1 7 (alanine  [Ala]-Ala)  and  129  (me- 
thionine [Met]-valine  [Val]);  homozygosity  for  Met  or  Val  at 
codon  129  appears  to  increase  susceptibility  to  sporadic 
Creutzfeldt-Jakob  disease.48  Octarepeat  inserts  of  1 6,  32,  40,  48, 
56,  64,  and  72  amino  acids  at  codons  67,  75,  or  83  are  desig- 
nated by  the  small  rectangle  below  the  open  reading  frame. 
These  inserts  segregate  with  familial  Creutzfeldt-Jakob  disease, 
and  substantial  genetic  linkage  has  been  demonstrated  where 
sufficient  specimens  from  family  members  are  available.36'45  55 
Point  mutations  are  designated  by  the  wild-type  amino  acid  pre- 
ceding the  codon  number  and  the  mutant  residue  follows — that 
is,  P102L.  These  point  mutations  segregate  with  the  inherited 
prion  diseases,  and  genetic  linkage  (underlined  mutations)  has 
been  shown  where  sufficient  specimens  from  family  members  are 
available.  Mutations  at  codons  102  (proline  [Pro]-leucine  [Leu]), 
1 1 7 (Ala-Val),  198  (phenylalanine  [Phe]-serine  [Ser]),  and  21  7 
(glutamine  [Gln]-arginine  [Arg])  are  found  in  patients  with 
Gerstmann-Straussler-Scheinker  disease.17'43'55,67  Point  mutations  at 
codons  1 78  (aspartate  [Asp]-asparagine  [Asn]),  200  (glutamate 
[Glu]— lysine  [Lys]),  and  21 0 (Val-isoleucine  [lie])  are  found  in  pa- 
tients with  familial  Creutzfeldt-Jakob  disease.5663,66  Point  mutations 
at  codons  198  (Phe-Ser)  and  217  (Gln-Arg)  are  found  in  pa- 
tients with  Gerstmann-Straussler-Scheinker  syndrome  who  have 
prion  protein  amyloid  plaques  and  neurofibrillary  tangles."  67  Ad- 
ditional point  mutations  at  codons  145  (tyrosine  [Tyr]->Stop[*]), 
105  (Pro-Leu),  180  (Val-lle),  and  232  (Met— Arg)  have  been  re- 
cently reported.68  69  The  single-letter  codes  for  amino  acids  are  as 
follows:  A = alanine,  D = aspartate,  E = glutamate,  F = phenylala- 
nine, I = isoleucine,  K = lysine,  L = leucine,  M = methionine,  N = 
asparagine,  P = proline,  Q = glutamine,  R = arginine,  S = serine, 
T = threonine,  V = valine,  V = tyrosine.  (Reproduced  with  permis- 
sion from  Prusiner.70) 
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logic  changes  generally  consist  of  widespread  spongiform 
degeneration. 

Insomnia  has  been  described  recently  in  multiple  Ital- 
ian families  with  the  D178N  mutation.32  The  neurologic 
disorder  in  these  patients  with  fatal  familial  insomnia  is 
restricted  to  selected  nuclei  of  the  thalamus.  It  is  unclear 
whether  all  patients  with  the  D178N  mutation  or  only  a 
subset  have  sleep  disturbances;  some  of  these  patients 
have  been  diagnosed  as  having  thalamic  dementia.82  Se- 
quencing studies  of  DNA  show  that  the  allele  with  the 
D178N  mutation  encodes  a methionine  at  position  129  in 
those  with  fatal  familial  insomnia,  whereas  a valine  is  en- 
coded at  position  129  in  familial  Creutzfeldt-Jakob  dis- 
ease.83 The  discovery  that  fatal  familial  insomnia  is  an 
inherited  prion  disease  clearly  widens  the  clinical  spec- 
trum of  these  disorders  and  raises  the  possibility  that 
many  other  degenerative  diseases  of  unknown  cause  may 
be  caused  by  prions.32 

Like  the  E200K  and  D178N(V129)  mutations,  a va- 
line (V)-*isoleucine  (I)  mutation  at  PRNP  codon  210  pro- 
duces Creutzfeldt-Jakob  disease  with  classic  symptoms 
and  signs.6484  This  V210I  mutation  is  probably  also  in- 
completely penetrant. 

Other  point  mutations  at  codons  105,  1 17,  145,  198, 
217,  and  possibly  232  also  segregate  with  inherited  prion 
diseases. 43-57’67'69  Patients  with  a dementing  or  telencephalic 
form  of  Gerstmann-Straussler-Scheinker  disease  have  a 
mutation  at  codon  1 17.  These  patients  and  some  in  other 
families  were  once  thought  to  have  familial  Alzheimer’s 
disease,  but  are  now  known  to  have  prion  diseases  on  the 
basis  of  PrP  immunostaining  of  amyloid  plaques  and 
PRNP  gene  mutations.85'87  Patients  with  the  codon  198 
mutation  have  numerous  neurofibrillary  tangles  that  stain 
with  antibodies  to  t and  have  amyloid  plaques85'87  that  are 
composed  largely  of  a PrP  fragment  extending  from 
residues  58  to  150.88  A genetic  linkage  study  of  this  fam- 
ily produced  a lod  score  exceeding  6."  The  neurologic 
disorder  of  two  patients  of  Swedish  ancestry  with  the 
codon  217  mutation89  was  similar  to  that  of  patients  with 
the  codon  198  mutation. 

Patients  with  the  Gerstmann-Straussler-Scheinker  syn- 
drome have  been  reported  who  have  a substitution  of 
leucine  for  proline  at  PrP  codon  105.68  A patient  with  PrP 
amyloid  plaques  and  a prolonged  neurologic  illness  span- 


ning almost  two  decades  was  found  to  have  an  amber  mu- 
tation of  the  PRNP  gene  resulting  in  a "stop”  codon  at 
residue  145.69  Staining  of  the  plaques  with  a-PrP  peptide 
antisera  suggested  that  they  might  be  composed  exclu- 
sively of  the  truncated  PrP  molecules.  That  a PrP  peptide 
ending  at  residue  145  polymerizes  in  amyloid  filaments  is 
to  be  expected,  as  an  earlier  study  showed  that  the  major 
PrP  peptide  in  plaques  from  patients  with  the  F198S  mu- 
tation was  an  1 1-kd  PrP  peptide  beginning  at  codon  58 
and  ending  at  about  150.88  Furthermore,  synthetic  PrP 
peptides  adjacent  to  and  including  residues  109  to  122 
readily  polymerize  into  rod-shaped  structures  with  the 
tinctorial  properties  of  amyloid.90'93 

Nomenclature  for  the  Inherited 
Human  Prion  Diseases 

Although  each  of  the  PRNP  mutations  is  associated 
with  a typical  clinical  presentation  as  noted  earlier,  there 
are  a sufficient  number  of  exceptions  that  a particular  mu- 
tation in  a single  pedigree  can  present  with  symptom 
complexes  typical  of  Creutzfeldt-Jakob  disease  in  some 
patients  and  the  Gerstmann-Straussler-Scheinker  syn- 
drome in  others.  Because  we  now  know  the  molecular  ba- 
sis of  the  disorders,  it  seems  preferable  to  name  them 
according  to  the  mutation  and  to  no  longer  refer  to  them 
as  familial  Creutzfeldt-Jakob  disease,  the  Gerstmann- 
Straussler-Scheinker  syndrome,  or  fatal  familial  insom- 
nia. Once  the  PRNP  gene  mutation  has  been  determined, 
then  we  suggest  that  prion  disease  (P102L)  be  used  in 
place  of  ataxic  Gerstmann-Straussler-Scheinker  syn- 
drome, such  as  that  found  in  the  original  family  with  that 
disorder,7194  prion  disease  (E200K)  instead  of  familial 
Creutzfeldt-Jakob  disease  in  Libyan  Jews,  and  prion  dis- 
ease (D178N,  Ml 29)  instead  of  fatal  familial  insomnia 
(Table  2).  These  designations  describe  the  precise  causes 
of  the  disorders  and  remove  any  possible  ambiguities. 

The  need  to  designate  the  inherited  prion  diseases  by 
their  mutations  (molecular  lesions)  is  emphasized  by  the 
vastly  different  clinical  presentations  and  postmortem 
neurologic  disorders  noted  in  four  afflicted  members  of  a 
family  with  prion  disease  (6  octarepeat  insert).40  One  of 
the  four  family  members  with  the  insert  had  a classic  case 
of  Creutzfeldt-Jakob  disease  and  had  pronounced  spongi- 
form change  in  the  cerebral  cortex,  whereas  another 


TABLE  2—  Inherited  Prion  Diseases  of  Humans 

Proposed  Designation 

Alternative  Name 

Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 
Inherited  prion  disease 


(P102L) Gerstmann-Straussler-Scheinker  disease 

(P105L) Gerstmann-Straussler-Scheinker  disease 

(A117V) Gerstmann-Straussler-Scheinker  disease 

(Y145Stop)  Gerstmann-Straussler-Scheinker  disease 

(D1 78N)  Familial  Creutzfeldt-Jakob  disease,  familial  fatal  insomnia 

(VI 801)  Gerstmann-Straussler-Scheinker  disease 

(F198S) Gerstmann-Straussler-Scheinker  disease 

(E200K) Familial  Creutzfeldt-Jakob  disease 

(V210I)  Familial  Creutzfeldt-Jakob  disease 

(Q21 7R)  Gerstmann-Straussler-Scheinker  disease 

(octarepeat  insert)  Familial  Creutzfeldt-Jakob  disease 
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presented  with  ataxia  and  had  numerous  PrP  amyloid 
plaques  at  autopsy.  The  second  case  might  have  been 
called  Gerstmann-Straussler-Scheinker  disease  with  hesi- 
tation. The  third  and  fourth  members  of  the  family  died  in 
hospitals  with  the  diagnosis  of  dementia,  but  had  no 
spongiform  change  at  autopsy  and  were  not  given  the  di- 
agnosis of  Creutzfeldt-Jakob  disease. 

Human  PRNP  Gene  Polymorphisms 

At  PRNP  codon  129.  a polymorphism  encodes  either 
methionine  (M)  or  valine  (V)  (Figure  l).95  This  polymor- 
phism appears  able  to  influence  prion  disease  expression 
not  only  in  inherited  forms,  but  also  in  iatrogenic  and  spo- 
radic forms  of  prion  disease. 

Susceptibility  to  infection  may  be  partially  deter- 
mined by  the  PRNP  codon  129  genotype,96  analogous  in 
principle  to  the  incubation-time  alleles  in  mice.96-97  Popu- 
lation frequencies  for  the  codon  129  polymorphism  in 
whites  are  12%  V/V,  37%  M/M,  and  51%  M/V.48  In  16 
patients  (15  white,  1 black)  from  the  United  Kingdom,  the 
United  States,  and  France  with  iatrogenic  Creutzfeldt- 


Jakob  disease  from  contaminated  growth  hormone  ex- 
tracts, eight  (50%)  were  V/V,  five  (31%)  were  M/M,  and 
three  (19%)  were  M/V.96  Thus,  a disproportionate  number 
of  patients  with  iatrogenic  Creutzfeldt-Jakob  disease  were 
homozygous  for  valine  at  PRNP  codon  129.  Heterozy- 
gosity at  codon  129  may  provide  partial  protection. 
Whether  these  associations  are  strongly  significant  awaits 
statistical  analysis  of  larger  samples.  Thousands  of  chil- 
dren who  received  pituitary  growth  hormone  extracts  are 
still  at  risk  for  the  development  of  Creutzfeldt-Jakob 
disease.  Fortunately,  the  use  of  genetically  engineered 
growth  hormone  will  eliminate  this  iatrogenic  form  of  the 
disease. 

No  specific  mutations  have  been  identified  in  the 
PRNP  gene  of  patients  with  sporadic  Creutzfeldt-Jakob 
disease.  Patients  with  the  sporadic  form,  however,  are 
largely  homozygous  at  codon  129.48  This  finding  supports 
a model  of  prion  production  that  favors  PrP  interactions 
between  homologous  proteins,  as  appears  to  occur  in 
transgenic  mice  expressing  Syrian  hamster  PrP  inoculated 
with  either  hamster  prions  or  mouse  prions, 10-98-99  as  well  as 


Figure  2. — Transgenic  (Tg)  mice  expressing  Syrian  hamster  (SHa)  prion  protein  (PrP)  exhibit  species-spe- 
cific scrapie  incubation  times,  infectious  prion  synthesis,  and  neurologic  abnormalities.”  A,  Scrapie  incu- 
bation times  are  shown  in  nontransgenic  mice  (Non-Tg)  and  4 lines  of  Tg  mice  expressing  SHaPrP  and 
Syrian  hamsters  inoculated  intracerebrally  with  about  1 07  of  a median  infectious  dose  of  Sc237  prions  se- 
rially passaged  in  Syrian  hamsters.  The  4 lines  of  Tg  mice  have  different  numbers  of  transgene  copies: 
Tg69  and  Tg71  mice  have  2 to  4 copies  of  the  SHaPrP  transgene,  whereas  Tg81  have  30  to  50  and  Tg7 
mice  have  more  than  60.  Incubation  times  are  the  number  of  days  from  inoculation  to  the  onset  of  neu- 
rologic dysfunction.  B,  Brain  Syrian  hamster  cellular  prion  protein  (SHaPrPc)  levels  are  shown  in  Tg  mice 
and  Syrian  hamsters.  The  SHaPrPc  levels  were  quantitated  by  an  enzyme-linked  immunoassay.  C,  Prion 
titers  were  measured  in  brains  of  clinically  ill  animals  after  inoculation  with  mouse  prions.  Brain  extracts 
from  Non-Tg,  Tg71,  and  Tg81  mice  were  bioassayed  for  prions  in  mice  (left)  and  hamsters  (right).  D, 
Prion  titers  were  measured  in  brains  of  clinically  ill  animals  after  inoculation  with  SHa  prions.  Brain  ex- 
tracts from  Syrian  hamsters  as  well  as  Tg71  and  Tg81  mice  were  bioassayed  for  prions  in  mice  (left)  and 
hamsters  (right).  (Reproduced  with  permission  from  Prusiner."0) 
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transgenic  mice  expressing  a chimeric  mouse/hamster 
PrP  transgene  inoculated  with  “artificial”  prions.100 

Ataxia  develops  as  an  early  sign  in  about  15%  of  pa- 
tients with  sporadic  Creutzfeldt-Jakob  disease,  accompa- 
nied by  dementia.101  Most  but  not  all  patients  with  ataxia 
have  compact  (kuru)  plaques  in  the  cerebellum.102  Patients 
with  ataxia  and  compact  plaques  have  a protracted  clini- 
cal course  that  may  last  as  long  as  three  years.  The  molec- 
ular basis  for  the  differences  between  Creutzfeldt-Jakob 
disease  of  shorter  and  longer  duration  has  not  been  fully 
elucidated,  but  some  preliminary  analyses  have  suggested 
that  patients  with  protracted,  atypical  clinical  courses  are 
more  likely  to  be  heterozygous  at  codon  129. 103104 

Homozygosity  at  codon  129  has  been  reported  to  be 
associated  with  an  earlier  age  of  onset  in  patients  with  the 
inherited  prion  disease  caused  by  the  6 octarepeat  insert, 
but  not  that  caused  by  the  E200K  mutation  in  Libyan 
Jews.14105  As  noted  earlier,  the  phenotype  for  fatal  familial 
insomnia  is  found  in  patients  with  the  D178N  mutation 
who  encode  a methionine  at  codon  129  on  the  mutant  al- 
lele, whereas  those  with  dementing  illness  (familial 
Creutzfeldt-Jakob  disease)  encode  a valine  at  129. 83  Ho- 
mozygosity for  either  M or  V at  codon  129  is  thought  to 
be  associated  with  an  earlier  age  of  onset  for  the  D178N 
mutation. 

Barriers  for  the  Transmission 
of  Prion  Diseases 

The  passage  of  prions  between  species  is  a stochastic 
process  characterized  by  prolonged  incubation  times.106 
Prions  synthesized  de  novo  reflect  the  sequence  of  the 
host  PrP  gene  and  not  that  of  the  PrPSc  molecules  in  the 
inoculum.107  On  subsequent  passage  in  a homologous 
host,  the  incubation  time  shortens  to  that  recorded  for  all 
subsequent  passages,  and  it  becomes  a nonstochastic 
process.  The  species-barrier  concept  is  of  practical  im- 
portance in  assessing  the  risk  for  Creutzfeldt-Jakob  dis- 
ease developing  in  humans  after  the  consumption  of 
scrapie-infected  lamb  or  from  cattle  with  bovine  spongi- 
form encephalopathy.108109 

To  test  the  hypothesis  that  differences  in  PrP  gene  se- 
quences might  be  responsible  for  the  species  barrier, 
transgenic  mice  expressing  Syrian  hamster  (SHa)  PrP 
were  constructed.98-99  The  PrP  genes  of  Syrian  hamsters 
and  mice  encode  proteins  differing  at  16  positions.  Incu- 
bation times  in  four  lines  of  transgenic  SHaPrP  mice  in- 
oculated with  mouse  prions  were  prolonged  compared 
with  those  observed  for  nontransgenic  control  mice.  In- 
oculation of  transgenic  SHaPrP  mice  with  SHa  prions 
showed  abrogation  of  the  species  barrier,  resulting  in  ab- 
breviated incubation  times  due  to  a nonstochastic  process 
(Figure  2-A).98"110  The  length  of  the  incubation  time  af- 
ter inoculation  with  SHa  prions  was  inversely  propor- 
tional to  the  level  of  SHaPrP  in  the  brains  of  transgenic 
SHaPrP  mice  (Figure  2-B).99  The  levels  of  SHaPrPSc  in 
the  brains  of  clinically  ill  mice  were  similar  in  all  four 
transgenic  SHaPrP  lines  inoculated  with  SHa  prions. 
Bioassays  of  brain  extracts  from  clinically  ill  transgenic 
SHaPrP  mice  inoculated  with  mouse  prions  revealed  that 


only  mouse  prions  but  no  SHa  prions  were  produced 
(Figure  2-C).  Conversely,  inoculation  of  transgenic 
SHaPrP  mice  with  SHa  prions  led  to  only  the  synthesis 
of  SHa  prions  (Figure  2-D).  These  findings  contend  that 
the  amino  acid  sequence  of  PrPSt  in  the  inoculum  speci- 
fies whether  mouse  PrP  or  SHaPrP6  will  be  converted 
into  PrPs‘  in  recipient  transgenic  SHaPrP  mice.  Further- 
more, the  production  of  PrPSt  appears  to  involve  the  for- 
mation of  an  intermediate  complex  between  homotypic 
PrF  and  PrP*. 

The  neurologic  abnormalities  of  transgenic  SHaPrP 
mice  were  also  found  to  be  determined  by  the  genetic  ori- 
gin of  prion  inoculum.  Mouse  prions  injected  into  trans- 
genic SHaPrP  mice  produced  a neurologic  abnormality 
characteristic  of  mice  with  scrapie.  A moderate  degree  of 
vacuolation  in  both  the  gray  and  white  matter  was  found, 
but  amyloid  plaques  were  rarely  detected.  Inoculation  of 
transgenic  SHaPrP  mice  with  SHa  prions  produced  in- 
tense vacuolation  of  the  gray  matter,  sparing  of  the  white 
matter,  and  numerous  SHaPrP  amyloid  plaques  character- 
istic of  Syrian  hamsters  with  scrapie. 

Transgenic  Mice  Overexpressing 
Wild-type  PrP  Genes 

During  transgenetic  studies,  we  discovered  that 
uninoculated  older  mice  harboring  high  copy  numbers  of 
wild-type  PrP  transgenes  derived  from  Syrian  hamsters, 
sheep,  and  PrP-B  mice  spontaneously  developed  truncal 
ataxia,  hind-limb  paralysis,  and  tremors.111  These  trans- 
genic mice  showed  a profound  necrotizing  myopathy  in- 
volving skeletal  muscle,  a demyelinating  polyneuropathy, 
and  focal  vacuolation  of  the  central  nervous  system.  The 
development  of  disease  was  dependent  on  transgene 
dosage.  For  example,  transgenic  (SHaPrP+/+)7  mice  ho- 
mozygous for  the  SHaPrP  transgene  array  regularly  de- 
veloped disease  between  400  and  600  days  of  age 
whereas  hemizygous  transgenic  (SHaPrP+,0)7  mice  devel- 
oped disease  only  after  more  than  650  days. 

Attempts  to  demonstrate  PrPSc  in  either  muscle  or 
brain  were  unsuccessful,  but  the  transmission  of  disease 
with  brain  extracts  from  transgenic  (SHaPrF'+)7  mice  in- 
oculated into  Syrian  hamsters  did  occur.  These  Syrian 
hamsters  had  PrP*  as  detected  by  immunoblotting  and 
spongiform  degeneration  (D.  Groth  and  S.  B.  Prusiner, 
unpublished  data,  June  1993).  Serial  passage  with  brain 
extracts  from  these  animals  to  recipients  was  observed. 
De  novo  synthesis  of  prions  in  transgenic  (SHaPrP+,+)7 
mice  overexpressing  wild-type  SHaPrPc  provide  support 
for  the  hypothesis  that  sporadic  Creutzfeldt-Jakob  disease 
does  not  result  from  infection,  but  rather  is  a consequence 
of  the  spontaneous,  although  rare,  conversion  of  PrF  into 
PrPSc.  Alternatively,  a somatic  mutation  in  which  mutant 
SHaPrPc  is  spontaneously  converted  into  PrPSc,  as  in  the 
inherited  prion  diseases,  could  also  explain  sporadic 
Creutzfeldt-Jakob  disease.  These  findings  as  well  as 
those  described  earlier  for  transgenic  mice  with  mouse 
PrP(PlOlL)  strongly  suggest  that  prions  are  devoid  of 
foreign  nucleic  acid,  in  accord  with  many  earlier  studies 
that  use  other  experimental  approaches.10 
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Conclusions  and  Prospects 
for  Therapy 

Knowledge  accrued  from  the  study  of  prion  diseases 
may  provide  an  effective  strategy  for  defining  the  causes 
and  dissecting  the  molecular  pathogenesis  of  the  more 
common  neurodegenerative  disorders  such  as  Alzhei- 
mer's disease,  Parkinson’s  disease,  and  amyotrophic  lat- 
eral sclerosis.  Advances  in  the  molecular  genetics  of 
Alzheimer's  disease  and  amyotrophic  lateral  sclerosis 
suggest  that,  like  the  prion  diseases,  an  important  subset 
is  caused  by  mutations  that  result  in  nonconservative 
amino  acid  substitutions  in  proteins  expressed  in  the  cen- 
tral nervous  system. 

At  present,  there  are  no  effective  therapies  for  the 
treatment  of  prion  diseases.  These  disorders  are  invariably 
fatal.  The  inherited  prion  diseases  can  be  prevented  by  ge- 
netic counseling  coupled  with  prenatal  DNA  screening, 
but  such  testing  may  present  ethical  problems.  For  exam- 
ple, during  the  childbearing  years,  prospective  parents  are 
generally  symptom  free  and  may  not  want  to  know  their 
own  gene  types.  The  apparent  incomplete  penetrance  of 
some  of  the  inherited  prion  diseases  makes  predicting  the 
future  for  an  asymptomatic  person  uncertain.14'6''76 

Ablation  of  the  PrP  gene  in  transgenic  Prn-p0/"  mice 
has  not  affected  the  development  of  these  animals,  and 
they  remain  healthy  at  2 years  of  age.112  Because  the  ab- 
sence of  PrPc  expression  does  not  provoke  disease,  we 
can  conclude  that  scrapie  and  other  prion  diseases  are  a 
consequence  of  PrPSc  accumulation  rather  than  an  inhibi- 
tion of  PrPc  function.  To  date,  the  function  of  PrPc  re- 
mains unknown. 

The  resistance  of  Pm-p°'°  mice  to  prions  and  their  fail- 
ure to  propagate  scrapie  infecti vity  have  prompted  sug- 
gestions that  gene  therapy  or  antisense  oligonucleotides 
might  ultimately  provide  an  effective  therapeutic  ap- 
proach.113114 Mice  heterozygous  (Pm-p0/+)  for  ablation  of 
the  PrP  gene  have  prolonged  incubation  times  when  inoc- 
ulated with  mouse  prions.  This  finding  is  in  accord  with 
studies  of  transgenic  SHaPrP  mice  where  decreased 
SHaPrP  expression  was  accompanied  by  prolonged  incu- 
bation times.99 

Because  the  delivery  of  therapeutic  polynucleotides  to 
the  central  nervous  system  remains  problematic,  the  most 
effective  therapy  may  evolve  from  the  development  of 
drugs  that  block  the  conversion  of  PrPc  into  PrPSc.  Be- 
cause the  fundamental  event  in  both  the  formation  of  PrPSt 
and  the  propagation  of  prions  seems  to  be  the  unfolding 
of  a-helices  and  their  refolding  into  (3-sheets,2"  drugs  tar- 
geting this  structural  transformation  would  seem  likely  to 
be  efficacious. 
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Mapping  Human  Brain  Activity  In  Vivo 


JOHN  C.  MAZZIOTTA,  MD,  PhD,  Los  Angeles , California 

A wide  range  of  structural  and  functional  techniques  now  exists  to  map  the  human  brain  in  health  and 
disease.  These  approaches  span  the  gamut  from  external  tomographic  imaging  devices  (positron- 
emission  tomography,  single  photon-emission  computed  tomography,  magnetic  resonance  imaging, 
computed  tomography),  to  surface  detectors  (electroencephalography,  magnetoencephalography, 
transcranial  magnetic  stimulation),  to  measurements  made  directly  on  the  brain's  surface  or  beneath 
it  (intrinsic  signal  imaging,  electrocorticography).  The  noninvasive  methods  have  been  combined  to 
provide  unique  and  previously  unavailable  insights  into  the  macroscopic  organization  of  the  func- 
tional neuroanatomy  of  human  vision,  sensation,  hearing,  movement,  language,  learning,  and  mem- 
ory. All  methods  have  been  applied  to  patients  with  neurologic,  neurosurgical,  and  psychiatric  disease 
and  have  provided  a rapidly  expanding  knowledge  of  the  pathophysiology  of  diseases  such  as 
epilepsy,  cerebrovascular  disease,  neoplasms,  neurodegenerative  diseases,  mental  illness,  and  addic- 
tion states.  In  addition,  these  new  methods  have  become  a mainstay  of  preoperative  surgical  planning 
and  the  monitoring  of  pharmacologic  or  surgical  (transplantation)  interventions.  Most  recently,  the 
ability  to  observe  the  reorganization  of  the  human  nervous  system  after  acute  injury,  such  as  occurs 
with  cerebral  infarction  or  head  trauma,  or  in  the  course  of  a progressive  degenerative  process  such 
as  Alzheimer's  or  Parkinson's  disease,  may  provide  new  insights  and  methods  in  the  rapidly  expand- 
ing field  of  neurorehabilitation.  Our  newfound  ability  to  generate  maps  and  databases  of  human  brain 
development,  maturation,  skill  acquisition,  aging,  and  disease  states  is  both  an  exciting  and  formida- 
ble task. 

(Mazziotta  JC:  Mapping  human  brain  activity  in  vivo,  In  Neurology — From  Basics  to  Bedside  [Special  Issue].  West  J Med 
1994;  161:273-278) 


Brain  mapping  in  its  broadest  sense  encompasses  all 
data  relevant  to  the  understanding  of  the  structure 
and  function  of  the  nervous  system.  Recent  advances  in  a 
wide  range  of  technologies  have  made  the  concept  of 
mapping  the  human  brain,  at  least  at  the  macroscopic 
level,  a reality.  These  rapidly  developing  methods,  com- 
bined with  the  “Decade  of  the  Brain”  and  “Human  Brain 
Project”  initiatives,  should  result  in  cooperation  and  col- 
laboration among  groups.  The  development  and  applica- 
tion of  these  new  techniques  will  lead  to  an  integrated 
approach  to  collecting,  storing,  and  exchanging  data  rele- 
vant to  the  study  of  normal  brain  function  and  diseases 
that  perturb  it.1 

Methods  relevant  to  human  brain  mapping  can  be  di- 
vided into  two  major  categories:  structural  and  functional 
(Table  1).  All  of  these  techniques  have  been  applied  to 
the  study  of  the  human  brain.  When  assessing  brain  map- 
ping methods,  it  is  useful  to  keep  in  mind  the  following 
variables:  spatial  and  temporal  resolution,  sampling— the 
volume  of  tissue  surveyed  for  a given  measurement — 


whether  the  technique  is  applied  postmortem  or  in  vivo, 
the  requirement  for  anesthesia,  repeatability,  and,  if  re- 
peatable, the  minimal  interval  between  studies.  A brief 
description  of  some  of  the  methods  more  commonly  em- 
ployed for  mapping  the  human  brain  follows.  For  more 
complete  descriptions  of  a number  of  these  methods,  sev- 
eral reviews  have  been  recently  published.2-9 

Brain  Mapping  Technologies 

Magnetic  Resonance  Imaging 

Magnetic  resonance  imaging  (MRI)  was  introduced 
into  research  and  medical  practice  in  the  early  1 980s.  The 
excellent  spatial  resolution,  including  high  contrast  be- 
tween gray  and  white  matter,  and  the  ability  to  sample  the 
intracranial  contents  at  any  planar  angle  represented  great 
steps  forward  in  human  structural  brain  imaging.  By  ad- 
justing radio-frequency  pulse  sequences,  a wide  range  of 
anatomical  images  can  be  produced  that  reflect  proton 
distributions,  overwhelmingly  predominated  by  water 
molecules,  in  health  and  in  disease.6 
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ABBREVIATIONS  USED  IN  TEXT 

EEG  = electroencephalography 

MEG  = magnetoencephalography 

MRI  = magnetic  resonance  imaging 

MRS  = magnetic  resonance  spectroscopy 

PET  = positron-emission  tomography 

SPECT  = single  photon-emission  computed  tomography 


Magnetic  resonance  angiography.  The  development 
of  MRI  pulse  sequences  that  exaggerated  the  diminished 
signal  from  vascular  compartments  containing  flowing 
blood  resulted  in  images  that  demonstrated  these  vascular 
spaces.7-810  The  result  is  a three-dimensional,  digitally 
sampled  image  of  the  medium-  and  large-diameter  arter- 
ies and  veins.  Because  magnetic  resonance  angiographic 


Figure  1. — A functional  magnetic  resonance  image  (MRI)  was 
taken  of  a normal  subject  performing  a motor  task.  Top,  The 
coronal  image  of  a normal  subject  is  taken  through  the  motor 
cortex  during  the  performance  of  a motor  task  with  the  right 
hand.  The  left  hemisphere  is  on  the  reader's  right.  Note  the  in- 
creased signal  in  the  primary  motor  cortex  in  the  hand  area  of 
the  left  hemisphere,  shown  in  red.  Bottom,  The  functional  MRI 
signal  intensity  in  the  left  hemisphere  motor  area  when  the  sub- 
ject alternately  rested  and  moved  the  right  hand  is  plotted.  These 
measurements  of  the  motor  response  time  course  were  obtained 
without  administering  ionizing  radiation  or  exogenous  contrast 
material  but  merely  by  measuring  differences  in  oxygenation  of 
hemoglobin  concentrations  of  the  venous  blood  in  the  brain  tis- 
sue. See  text  for  details.  (Photographs  courtesy  of  C.  Stern,  PhD; 
K.  Kwong,  PhD;  Bruce  Rosen,  PhD;  j.  Belliveau,  PhD;  Mark  Co- 
hen, PhD,  MGH-NMR  Center,  Charlestown,  Massachusetts.) 


Figure  2. — Brain  mapping  is  used  in  the  study  of  normal  vision. 
Seven  views  are  shown  of  the  3-dimensionally  rendered  brain  of 
a single  normal  subject  performing  a visual  task.  The  structural 
anatomy  image  is  derived  from  serial  magnetic  resonance  imag- 
ing studies  that  have  been  3-dimensionally  rendered  with  the 
skull  and  meninges  removed.  The  red  areas  indicate  substantial 
increases  in  cerebral  blood  flow  derived  from  positron-emission 
tomography  when  this  subject  observed  a moving  visual  stimu- 
lus as  compared  with  a stationary  visual  stimulus.  The  result 
demonstrates  2 regions  at  the  junction  of  the  temporal  and  oc- 
cipital lobes  critical  to  processing  and  interpreting  visual  motion. 
Damage  to  these  areas  leads  to  a behavioral  syndrome  where  pa- 
tients misunderstand  visual  information  that  is  moving.  Experi- 
ments in  monkeys  have  demonstrated  a visual  motion  center  in 
a homologous  portion  of  the  brain  (from  Watson  et  al22). 


Figure  3. — Six  views  are  taken  of  a patient  with  an  arteriovenous 
malformation  shown  in  orange  in  the  right  parietal  lobe.  Struc- 
tural brain  anatomy  was  derived  from  serial  magnetic  resonance 
imaging  studies  and  rendered  after  removal  of  the  skull,  scalp, 
and  meninges.  The  left  hemisphere  has  been  digitally  removed. 
As  part  of  this  patient's  preoperative  surgical  planning,  positron- 
emission  tomographic  measurements  of  substantial  increases  in 
cerebral  blood  flow  were  made  while  he  performed  visual  motor 
tasks.  The  blue  area  depicts  the  blood  flow  responses  that  oc- 
curred when  the  patient  followed  a moving  target  on  a computer 
monitor  with  his  eyes  only.  The  magenta  color  demonstrates  the 
additional  sites  that  were  active  when  he  followed  the  target  with 
both  his  eyes  and  the  index  finger  of  his  left  hand.  By  avoiding 
critically  functioning  areas  during  surgical  resections,  it  is  possible 
to  minimize  postoperative  deficits  in  patients  with  lesions  in  or 
close  to  key  cortical  regions  (from  Grafton  et  al“). 
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Figure  4.— Brain  mapping  is  done  for  neurodegenerative  dis- 
eases of  the  brain.  Serial  positron-emission  tomographic  images 
show  glucose  metabolism  in  a single  patient  in  1985,  1986, 
1987,  and  1989.  The  patient  ultimately  died,  and  autopsy  con- 
firmed the  presence  of  Alzheimer's  disease.  Each  row  shows  a dif- 
ferent anatomical  level,  and  each  column  represents  a different 
point  in  time.  The  blacker  the  image,  the  higher  the  metabolic 
rate  for  glucose.  In  the  earliest  study,  when  the  patient  had  only 
memory  deficits  and  no  other  confirmatory  features  of  Alz- 
heimer's disease,  a defect  in  glucose  metabolism  in  the  parietal 
lobe  and  superior  temporal  cortices  was  already  present.  With 
disease  progression,  the  spatial  extent  and  magnitude  of  this  hy- 
pometabolism  progresses  to  the  point  where,  in  1 989  just  before 
he  died,  the  patient  had  profound  and  widespread  neocortical 
hypometabolism.  These  changes  match  the  clinical  deterioration 
of  the  patient  over  time. 

Such  maps  provide  a picture  of  the  changes  caused  by  the  dis- 
order over  time.  Knowledge  of  this  rate  of  change  sequence  al- 
lows for  research  in  the  natural  history  of  degenerative  diseases 
and  serves  as  a prelude  for  determining  the  effectiveness  of  ex- 
perimental therapies  and  behavioral  as  well  as  pharmacologic  in- 
terventions aimed  at  slowing  or  compensating  for  such  disease 
processes  (from  Mazziotta  et  al34).  CDR  = Clinical  Dementia  Rat- 
ing Scale,  MMS  = Mini-Mental  Scale 

data  are  three  dimensional  and  digital,  they  can  be  com- 
bined with  MRI  data  sets  to  produce  composite  images  of 
both  parenchymal  and  vascular  neuroanatomy  in  a single 
synthetic  image.  These  methods  have  been  used  to  char- 
acterize and  identify  occlusive  cerebrovascular  disease  of 
the  carotid  arteries  in  the  cervical  region  as  well  as  the 
presence  of  arteriovenous  malformations  and  aneurysms 
that  occur  intracranially. 

Magnetic  resonance  spectroscopy.  It  has  now  been 
clearly  demonstrated  that  magnetic  resonance  spectro- 
scopic (MRS)  studies  of  the  brain  can  be  done  using 
conventional  clinical  imaging  instruments.6-1115  Although 
proton  spectra  have  been  most  widely  applied,  other  iso- 
topes that  generate  nuclear  magnetic  resonance  spectra 
include  carbon  13,  sodium  23,  fluorine  19,  and  phospho- 
rus 3 1 . Human  brain  studies  with  MRS  have  included  the 
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Figure  5. — The  images  illustrate  the  neurochemistry  of  Parkin- 
son's disease  and  the  monitoring  of  experimental  therapy.  Serial 
images  were  obtained  from  positron-emission  tomography  (PET) 
and  ,8F-labeled  levodopa  in  a patient  with  Parkinson's  disease 
studied  preoperatively  and  then  at  7,  1 2,  and  34  months  follow- 
ing the  implantation  of  fetal  substantia  nigra  tissue  into  the  right 
putamen.  Note  that  in  the  preoperative  PET  image  (before), 
there  is  a relative  reduction  in  the  uptake  of  l8F-labeled  levodopa 
in  the  right  putamen.  Note  further  that  there  is  a serial  increase 
in  this  uptake  at  each  interval  following  the  surgical  implantation 
of  the  nigral  tissue.  Concomitantly,  there  is  a progressive  deterio- 
ration of  the  contralateral  and  untreated  putamen.  These  changes 
paralleled  clinical  improvement  of  the  patient  following  trans- 
plantation. Such  studies  demonstrate  the  ability  of  brain  map- 
ping methods  not  only  to  confirm  clinical  diagnoses  and  select 
patients  for  therapy,  but  also  to  monitor  experimental  and  con- 
ventional therapies  to  understand  their  mechanism  of  action  and 
correlate  these  changes  with  clinical  improvements  in  patients.35-36 
(Photo  courtesy  of  Richard  Frackowiak,  MD,  and  Guy  Sawle,  MD, 
Hammersmith  Hospital,  MRC  Cyclotron  Unit,  London,  United 
Kingdom.) 

observation  of  increments  in  lactate  concentrations  during 
brain  activation  by  behavioral  tasks.16  In  addition,  MRS 
has  been  used  to  assess  neurodegenerative  diseases,  epi- 
lepsy, and  cerebral  neoplasms.  Such  studies  allow  for  the 
detection  of  signals  from  brain  metabolites  present  at  mil- 
limolar  concentrations. 

Functional  MRI.  Within  the  past  five  years,  MRI  has 
been  used  to  make  functional  maps  of  changes  in  cerebral 
venous  oxygen  concentrations  that  correlate  with  neu- 
ronal activity.  Such  approaches  require  fast  two-dimen- 
sional brain  imaging.1719  Using  echo-planar  imaging, 
two-dimensional  slice  data  can  be  obtained  in  40  millisec- 


TABLE  1 

—Brain  Mapping  Methods  Used  in  Humans 

Category 

Imaging  Method 

Structural  . . . 

....  X-ray  computed  tomography 
Magnetic  resonance  imaging 
Magnetic  resonance  angiography 

Functional 

Noninvasive 

....  Positron-emission  tomography 

Single  photon-emission  computed  tomography 
Functional  magnetic  resonance  imaging 
Magnetic  resonance  spectroscopy 
Electroencephalography 
Magnetoencephalography 
Transcranial  magnetic  stimulation 

Invasive  . . . 

....  Electrocorticography 
Depth  electrodes 
Cortical  stimulation 
Optical  signal  imaging 
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onds  with  an  in-plane  anatomical  resolution  of  about  1 
mm.  This  technique  was  originally  used  with  exogenous 
contrast  enhancement  from  gadolinium,20  but  has  been  ex- 
tended to  measuring  intrinsic  signals  that  occur  as  a result 
of  differential  concentrations  of  deoxyhemoglobin  in  ve- 
nous blood  in  brain  regions  diat  increase  their  neuronal 
activity.21  Thus,  functional  maps  of  the  human  brain  can 
be  obtained  without  ionizing  radiation  or  the  requirement 
to  administer  exogenous  contrast  material.  These  tech- 
niques have  already  been  used  to  evaluate  patients  with 
epilepsy  and  normal  subjects  performing  visual,  motor, 
sensory,  and  language  tasks  (Figure  1). 

Positron-Emission  Tomography 

Developed  in  the  mid-1970s,  research  applications  for 
positron-emission  tomography  (PET)  originally  focused 
on  the  functional  neuroanatomy  of  the  brain.3-9  Clinical 
use  did  not  begin  in  earnest  until  the  late  1980s.  With 
PET.  positron-emitting  isotopes  are  typically  produced  at 
a local  cyclotron  because  their  half-lives  are  so  short, 
ranging  from  seconds  to  minutes.  These  isotopes  are  then 
chemically  integrated  into  radiopharmaceuticals  with 
known  biologic  behavior.  The  resultant  compounds  are 
administered  intravenously  or  inhaled  by  subjects,  and 
data  are  collected  by  the  PET  instrument  as  two-dimen- 
sional tomographic  maps.  Typical  isotopes  include  oxy- 
gen 15,  carbon  11,  nitrogen  13,  and  fluorine  18.  This 
technique  is,  by  its  very  nature,  biochemical  and  physio- 
logic. The  only  limit  to  the  number  of  different  processes 
that  can  be  examined  with  PET  is  the  ingenuity  of 
chemists  to  develop  new  compounds  and  for  physiolo- 
gists to  validate  them.  Currently  PET  is  used  to  measure 
cerebral  metabolism,  blood  flow  and  volume,  oxygen  use. 
neurotransmitter  synthesis,  and  receptor  binding.  Its  spa- 
tial resolution  is  approximately  5X5X5  mm.  Modern 
tomographs  are  able  to  sample  the  entire  intracranial  con- 
tents, and  studies  can  be  repeated  as  frequently  as  every 
ten  minutes  with  the  ultrashort  half-lived  isotopes  (l50), 
and  with  the  proviso  that  ionizing  radiation  is  being  ad- 
ministered at  each  session.  Studies  of  cerebral  activation 
using  PET  have  provided  new  insights  into  the  functional 
neuroanatomy  of  sensory,  motor,  language,  and  memory 
processes  (Figure  2).  Further,  PET  has  elucidated  the 
metabolic,  hemodynamic,  and  biochemical  events  that 
occur  with  epilepsy;  cerebrovascular  disease;  degener- 
ative disorders  such  as  Alzheimer’s,  Parkinson’s,  and 
Huntington’s  diseases;  and  psychiatric  disorders  such 
as  affective  diseases,  obsessive-compulsive  disorder,  and 
schizophrenia.3 

Single  Photon-Emission  Computed  Tomography 

Single  photon-emission  computed  tomography  (SPECT) 
instruments  were  developed  in  the  1950s  and  1960s  and 
were  immediately  applied  to  studies  of  cerebral  func- 
tion.23 Like  PET,  SPECT  uses  radiopharmaceutical  agents 
administered  intravenously  or  by  inhalation  to  evaluate 
function  in  the  human  brain.  These  radiopharmaceuticals 
incorporate  isotopes  that  emit  single-photon  radiation, 
most  particularly  in  the  form  of  gamma  rays.  Radioiso- 


topes used  with  SPECT  include  xenon  133,  iodine  123, 
technetium  99m,  and  others.  The  longer  half-lives  of 
these  isotopes  do  not  require  their  on-site  production. 
Most  modern  hospitals  have  SPECT  instruments  avail- 
able, and  radiopharmaceuticals  are  purchased  from  re- 
gional distribution  centers.  Though  less  quantifiable  than 
PET,  SPECT  provides  estimates  of  cerebral  perfusion, 
blood  volume,  and  receptor  distribution.  The  SPECT 
techniques  currently  have  a spatial  resolution  of  about 
9X9X9  mm.  Using  appropriate  scanning  protocols, 
the  entire  intracranial  contents  can  be  sampled  with 
these  devices.  Like  PET,  SPECT  imaging  has  been  ap- 
plied to  normal  brain  function,  epilepsy,  cerebrovascu- 
lar disease,  degenerative  disease  processes,  and 
psychiatric  syndromes. 

Electroencephalography 

Developed  and  perfected  for  clinical  use  in  the  early 
part  of  the  20th  century,  electroencephalography  (EEG) 
has  been  a mainstay  in  certain  neurologic  diagnoses.  Sig- 
nal averaging  with  the  EEG  and  statistical  approaches  to 
assess  the  component  parts  of  the  EEG  signal  have  re- 
sulted in  its  use  in  a wide  variety  of  cortical  mapping  ap- 
proaches. Largely  limited  to  surface  dipoles,  the  approach 
generally  reflects  neuronal  activity  in  the  superficial  lay- 
ers of  the  cerebral  cortex,  and  the  signal  is  distorted  by 
volume  conductance  within  tissue  and  through  the  skull. 
Spatial  resolution  with  the  technique  is  determined  by  the 
density  of  electrode  placements,  but  typically  is  on  the  or- 
der of  a few  square  centimeters  at  the  cortical  surface. 
Temporal  resolution  is  exquisite  and  comparable  to  the 
time  frames  of  neuronal  events  (milliseconds).  Elec- 
troencephalographic  data  can  be  combined  with  MRI  and 
functional  imaging  data  sets  to  take  advantage  of  the  ex- 
cellent temporal  resolution  of  the  former.  The  application 
of  electrodes  directly  on  the  surface  or  into  the  depth  of 
brain  tissue— electrocorticography— increases  the  spatial 
resolution  because  it  eliminates  the  distorting  features  of 
electrical  conductance  through  the  skull.  Temporal  reso- 
lution remains  unchanged,  but  sampling  is  limited  to  the 
exposed  surface  of  the  cortex.  With  depth  electrodes  the 
spatial  resolution  can  be  increased  to  a volume  as  small  as 
100  |xm3,  with  an  attendant  reduction  in  sampling.  The  in- 
vasive nature  of  these  last  two  techniques  limits  their  use 
to  patients  who  are  undergoing  surgical  procedures. 

Magnetoencephalography 

Magnetoencephalography  (MEG)  takes  advantage  of 
the  fact  that  the  weak  electrical  fields  in  the  brain  that  are 
detected  by  EEG  also  induce  a magnetic  field  that  can  be 
externally  measured.  The  extremely  low  magnitude  of 
these  fields  requires  the  use  of  supercooled  devices  in 
rooms  that  are  isolated  from  the  external  magnetic  and 
electrical  environment.  Because  magnetic  rather  than 
electrical  fields  are  detected  using  MEG,  distortion 
caused  by  the  effects  of  the  skull  is  eliminated.  Propo- 
nents stress  that  this  lack  of  distortion  allows  for  more 
accurate  localization  of  electrical  activity  three-dimen- 
sionally  in  the  brain.  A comparison  of  EEG  and  MEG 
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techniques  in  human  patients  with  implanted  current 
sources — such  as  patients  with  epilepsy  with  implanted 
electrodes  before  an  operation— showed  a comparable 
spatial  localization  accuracy  for  the  two  methods.24  As 
with  EEG,  MEG  has  a temporal  resolution  in  the  mil- 
lisecond time  frame. 

Optical  Signal  Imaging 

A variety  of  techniques  can  be  grouped  under  the 
heading  “Optical  Signal  Imaging.”  These  include  tech- 
niques that  measure  changes  in  voltage-dependent  dyes, 
fluorescent  ion  concentration,  energy  absorbents  depen- 
dent on  the  reduced  form  of  nicotinamide-adenine  dinu- 
cleotide, and  visible  or  infrared  light  reflected  or  emitted 
from  the  surface  that  can  be  related  to  blood  flow.25-30  The 
last  method  has  been  developed  in  animal  models  over 
the  past  decade.  These  approaches  have  recently  been 
used  for  intraoperative  measurements  of  functional  activ- 
ity, but  the  available  data  are  limited,  and  no  general  con- 
clusions can  yet  be  provided.  The  obvious  disadvantage 
of  these  approaches  is  that  they  require  exposure  of  the 
cortical  surface,  thus  limiting  their  use  to  intraoperative 
examinations  of  patients  who  require  surgical  therapy 
and,  as  such,  are  not  normal  subjects. 

Integrating  Methods 

As  can  be  seen  from  the  preceding  section,  each  brain 
mapping  method  has  its  own  advantages  and  disadvan- 
tages. The  combination  of  multimodality  data  sets  allows 
the  attributes  of  each  technique  to  be  exploited  while,  in 
composite,  limiting  their  disadvantages.  Data  can  be  inte- 
grated for  a given  patient  across  modalities  or  by  group- 
ing patients  into  a common  average.31-32 

For  example,  within-subject  integration  in  a patient 
with  a brain  tumor  or  an  arteriovenous  malformation  can 
be  useful  in  presurgical  planning  in  avoiding  injury  or  the 
resection  of  normally  functioning  and  critical  brain  struc- 
tures (Figure  3).33  A distribution  map  of  the  neuroanatomy 
of  the  patient’s  brain  can  be  obtained  from  MRI,  vascular 
anatomy  superimposed  from  magnetic  resonance  angiog- 
raphy, and  functionally  important  sites  for  sensory,  motor, 
or  language  tasks  derived  from  PET,  SPECT,  or  func- 
tional MRI.  In  the  case  of  brain  tumors,  chemical  infor- 
mation can  be  derived  from  PET  or  MRS.  A three- 
dimensional  composite  map  of  these  data  sets  can  be 
synthesized  for  a patient  and  displayed  in  the  operating 
room  as  a guide  to  surgical  resection.  Further,  intraopera- 
tive measurements  using  EEG  or  intrinsic  signal  mapping 
can  confirm  the  preoperative  maps  at  the  time  of  the 
operation. 

By  averaging  among  subjects,  common  sites  of  activa- 
tions in  the  normal  brain  can  be  determined  and  their  indi- 
vidual variation  defined.  Such  approaches  will  lead  to  a 
better  understanding  of  the  general  organization  of  brain 
function  and  how  those  maps  change  with  development, 
aging,  disease  processes,  or  recovery  after  injury.  In  pa- 
tients, serial  images  in  the  process  of  disease  progression 
or  during  recovery  following  an  acute  injury  such  as  from 
cerebral  infarction  or  head  trauma  can  demonstrate  the 


temporal  sequence  of  events  that  occur  as  the  three-dimen- 
sional functional  systems  in  the  brain  become  reorganized. 

By  providing  serial  images,  functional  imaging  stud- 
ies have  led  to  new  insights  into  the  spatial  and  temporal 
processes  that  occur  during  disease  progression.  Such 
maps  have  been  demonstrated  in  Alzheimer’s  disease 
(Figure  4),34  Huntington's  disease,  and  Parkinson’s  dis- 
ease. In  Parkinson’s  disease,  PET  studies  using  an  "re- 
labeled analogue  of  levodopa  have  shown  that  the  loss  of 
dopamine-synthesizing  capacity  begins  in  the  posterior 
putamen  and  spreads  anteriorly  toward  the  caudate.  Use- 
ful in  confirming  an  early  diagnosis  or  in  the  differential 
diagnosis  of  overlapping  parkinsonian  syndromes,  these 
brain  mapping  studies  have  also  provided  an  important 
means  of  monitoring  experimental  therapy  using  fetal 
substantia  nigral  transplants  into  patients  with  Parkin- 
son’s disease  (Figure  5).35J6 

The  recovery  of  function  of  the  human  nervous  sys- 
tem after  injury  has  been  carefully  studied  from  a clinical 
and  a behavioral  perspective.  Brain  mapping  techniques 
now  provide  a means  to  examine  the  abnormalities  of  this 
functional  reorganization  in  a much  more  detailed  fash- 
ion. For  example,  Chollet  and  colleagues  examined  pa- 
tients who  had  small  subcortical  cerebral  infarctions  that 
resulted  in  weakness  of  an  upper  extremity.37  After  their 
clinical  recovery,  when  strength  had  returned  to  the  arm, 
PET  measurements  of  cerebral  blood  flow  were  made 
when  patients  performed  a motor  task  with  their  recov- 
ered arm.  and  these  measurements  were  compared  with 
those  made  when  the  patient  performed  the  identical  task 
with  the  normal,  contralateral  arm.  With  the  normal  arm, 
blood  flow  increased  in  primary  and  premotor  cortices 
contralateral  to  the  moving  arm  and  in  the  ipsilateral  cere- 
bellum. When  the  recovered  arm  did  the  task,  however, 
the  responses  in  the  contralateral  primary  and  premotor 
cortices  were  reduced  from  the  expected  level.  In  addi- 
tion, ipsilateral  primary  and  premotor  cortices  and  bilat- 
eral sites  in  the  cerebellum  were  active.  This  represented 
an  important  first  demonstration  that  with  the  recovery  of 
function  in  the  nervous  system,  not  only  can  the  original 
pathway  subserve  function  but  also  homologous  parallel 
pathways  on  the  opposite  side  of  the  brain  appear  to  par- 
ticipate in  the  recovery  process.  These  types  of  observa- 
tions should  lead  to  more  pathophysiologically  based 
approaches  to  the  behavioral  and  pharmacologic  treat- 
ment of  patients  with  brain  injuries. 

Conclusions  and  Future  Prospects 

Many  of  the  methods  described  in  this  brief  article  have 
been  developed  only  in  the  past  10  to  15  years,  and  a num- 
ber have  come  into  clinical  use  only  in  the  past  1 8 months. 
Much  effort  and  innovation  have  been  applied  during  that 
time  to  refining  the  techniques  themselves.  Effort  has  now 
shifted  so  that  the  application  of  these  techniques  to  impor- 
tant basic  science  and  clinical  questions  is  now  the  main- 
stay of  activities  in  brain  mapping  laboratories  worldwide. 
It  is  anticipated  that  these  techniques  will  rapidly  yield  a 
vastly  improved  macroscopic  map  of  the  systemwide  dis- 
tributions of  functional  neuroanatomy  in  the  normal  brain 
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during  development,  adult  life,  and  aging.  The  functional 
organization  of  human  sensory,  motor,  language,  and  cog- 
nitive systems  will  be  revealed  for  the  first  time. 

Clinical  evaluations  of  patients  will,  with  greater  reg- 
ularity, have  a functional  imaging  component.  These  clin- 
ical studies  will  improve  the  physiologic  and  biochemical 
diagnostic  accuracy  and  early  disease  detection.  They  will 
be  used  to  monitor  not  only  experimental  and  conven- 
tional therapies  but  also  the  natural  reorganization  of 
function  in  injured  human  brains. 

It  is  predicted  that  conventional  MRI  devices  will  be 
refitted  to  take  advantage  of  functional  and  spectroscopic 
techniques.  The  PET  and  SPECT  instruments  will  be  used 
to  evaluate  epilepsy  in  patients  who  are  surgical  candi- 
dates, characterize  brain  tumors,  and  provide  the  differen- 
tial diagnosis  for  degenerative  brain  disorders.  The 
combined  use  of  functional  tomographic  methods  with 
EEG.  MEG,  and  optical  intrinsic  signal  imaging  will  pro- 
vide spatial  resolution  measurements  on  the  order  of  a 
few  millimeters,  with  temporal  resolution  in  the  millisec- 
ond range. 

These  new  areas  of  research  and  clinical  application 
will  provide  exciting  new  insights  into  normal  brain  func- 
tion, the  diseases  that  disrupt  it,  and  the  range  of  thera- 
peutic interventions  that  seek  to  restore  normal  function 
in  patients  with  neurologic,  neurosurgical,  and  psychiatric 
disorders. 
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Neurologic  Effects  of  Alcoholism 


IVAN  DIAMOND,  MD,  PhD,  and  ROBERT  O.  MESSING,  MD,  Son  Francisco,  California 


Alcoholism,  a worldwide  disorder,  is  the  cause  of  a variety  of  neurologic  disorders.  In  this  article  we 
discuss  the  cellular  pathophysiology  of  ethanol  addiction  and  abuse  as  well  as  evidence  supporting 
and  refuting  the  role  of  inheritance  in  alcoholism.  A genetic  marker  for  alcoholism  has  not  been  iden- 
tified, but  neurophysiologic  studies  may  be  promising.  Some  neurologic  disorders  related  to  long- 
term alcoholism  are  due  predominantly  to  inadequate  nutrition  (the  thiamine  deficiency  that  causes 
Wernicke's  encephalopathy),  but  others  appear  to  involve  the  neurotoxicity  of  ethanol  on  brain  (alco- 
hol withdrawal  syndrome  and  dementia)  and  peripheral  nerves  (alcoholic  neuropathy  and  myopathy). 

(Diamond  I,  Messing  RO:  Neurologic  effects  of  alcoholism.  In  Neurology — From  Basics  to  Bedside  [Special  Issue],  West  | 
Med  1994;  161:279-287) 


Alcoholism  is  characterized  by  addiction  to  alcohol. 

l Persons  with  this  addiction  crave  alcoholic  bever- 
ages and  develop  tolerance  to  its  intoxicating  effects. 
When  they  stop  drinking,  neurologic  signs  of  withdrawal 
develop.  This  withdrawal  syndrome  is  evidence  of  a 
physical  dependence  on  ethanol.  Alcohol  abuse  refers 
to  recurrent  episodes  of  excessive  drinking  despite  seri- 
ous economic,  social,  or  medical  consequences.  Alcohol 
abuse  does  not  usually  produce  physical  dependence.1 

Alcoholism  is  a worldwide  disorder  of  enormous  cost 
to  society.  In  the  United  States  more  than  20%  of  hospital 
admissions  involve  medical  complications  of  excessive 
drinking,  and  the  annual  socioeconomic  cost  of  alcohol- 
ism is  about  $100  billion.1  Persons  with  alcoholism  have 
serious  medical  complications  and  commonly  have  alco- 
holic neurologic  disorders.  Most  of  these  disorders, 
except  Wernicke’s  disease,  appear  to  be  due  to  the  neuro- 
toxicity of  ethanol.2  Wernicke’s  encephalopathy  is  caused 
by  thiamine  deficiency,  but  genetic  factors  may  play  a 
role  in  affected  patients.  We  review  current  concepts 
about  the  pathogenesis  of  alcoholism,  alcoholic  neuro- 
logic disorders,  and  genetic  factors  that  may  predispose 
persons  to  alcoholism  and  brain  damage. 

Pharmacology 

Ethanol  enters  the  circulation  within  minutes  of  drink- 
ing and  is  quickly  distributed  throughout  the  body.-'  Virtu- 
ally all  alcohol  is  metabolized  in  the  liver,  where  alcohol 
dehydrogenase  converts  ethanol  to  acetaldehyde,  which, 
in  turn,  is  metabolized  by  aldehyde  dehydrogenase  to  ac- 
etate. An  excessive  accumulation  of  acetaldehyde  causes 


an  "alcohol-flush”  reaction.  This  occurs  in  about  50%  of 
Japanese  and  other  Asians  because  they  have  a less  active 
aldehyde  dehydrogenase  isoenzyme.4  Affected  persons 
experience  hot  sensations  associated  with  vasodilatation 
and  facial  flushing,  tachycardia,  and  hypotension.  Possi- 
bly because  of  these  unpleasant  experiences,  Japanese 
people  with  reduced  aldehyde  dehydrogenase  activity 
have  a lower  rate  of  alcoholism.4 

Disulfiram  (Antabuse)  inhibits  aldehyde  dehydroge- 
nase and  has  been  used  prophylactically  to  discourage 
drinking  in  patients  with  alcoholism.5  If  treated  patients 
drink  alcohol,  they  have  a more  severe  “acetaldehyde  syn- 
drome,” characterized  by  intense  palpitations,  throbbing 
headache,  nausea  and  vomiting,  weakness,  and  vertigo. 
Disulfiram  use  discourages  drinking  but  does  not  cure  al- 
coholism.6 

Intoxication 

Ethanol  readily  crosses  the  blood-brain  barrier,  and 
consequently,  brain  and  blood  alcohol  concentrations 
equilibrate  rapidly  after  drinking.  Intoxication  develops  in 
nonalcoholic  persons  at  blood  alcohol  levels  of  10  to  35 
mmol  per  liter  (50  to  150  mg  per  dl)  and  is  more  severe 
when  blood  levels  are  rising.’  There  is  usually  euphoria,  a 
loss  of  social  inhibitions,  and  garrulous  behavior,  but 
sometimes  intoxicated  people  are  gloomy  and  belligerent. 
Some  do  not  experience  euphoria  but  only  become 
drowsy;  they  rarely  abuse  alcohol.  At  higher  blood  eth- 
anol concentrations,  cerebellar  and  vestibular  function  de- 
teriorates, and  lethargy  and  stupor  may  supervene.  In 
nonalcoholic  persons,  blood  ethanol  concentrations  of 
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ABBREVIATIONS  USED  IN  TEXT 

cyclic  AMP  = adenosine  3':5'-cyclic  phosphate 
GABA  = 'y-aminobutyric  acid 
5-HTj  = 5-hydroxytryptamine, 

LS  = long  sleep  [mouse  line] 

MAO  = monoamine  oxidase 
MRI  = magnetic  resonance  imaging 
NMDA  = A-methyl-n-aspartate 
SS  = short  sleep  [mouse  line) 


1 10  mmol  per  liter  (500  mg  per  dl)  can  be  fatal,  usually 
because  of  respiratory  depression  and  hypotension.  Per- 
sons with  alcoholism  are  more  resistant  to  ethanol  intoxi- 
cation than  nonalcoholic  persons.7  "’ 

Alcoholic  “blackouts”  can  occur  during  heavy  drink- 
ing and  are  characterized  by  hours  of  amnesia  while 
awake.  Immediate  recall  and  long-term  memory  are  nor- 
mal, but  new  events  are  forgotten,  as  in  patients  with  tran- 
sient global  amnesia.  Although  alcoholic  blackouts  have 
been  related  to  reduced  plasma  tryptophan  levels,11  eth- 
anol inhibition  of  V-methyl-D-aspartate  (NMDA)  recep- 
tor-stimulated calcium  flux  in  the  hippocampus  may  be 
more  important.1215 

Tolerance 

Tolerance  to  alcohol  can  be  acute  or  chronic.  “Acute 
tolerance”  to  alcohol  develops  rapidly'16;  after  drinking 
several  hours,  a person  can  appear  to  be  sober  at  blood  al- 
cohol levels  that  caused  intoxication  earlier.17  “Chronic 
tolerance”  is  a characteristic  feature  of  alcoholism,  and  al- 
coholic persons  can  appear  sober  at  blood  alcohol  con- 
centrations of  90  to  NO  mmol  per  liter  (400  to  500  mg  per 
dl).9  The  highest  recorded  level  is  330  mmol  per  liter 
(1,510  mg  per  dl)  in  an  ambulatory  person  with  chronic 
alcoholism  who  had  stopped  drinking  three  days  earlier.11 
Tolerance  is  caused  by  adaptive  molecular  changes  in  the 
brain. 

Alcohol  Withdrawal  Syndrome 

When  drinking  is  abruptly  reduced  or  discontinued,  a 
hyperexcitable  withdrawal  syndrome  develops  that  is 
considered  to  be  evidence  of  “physical  dependence.”18 
Clinical  features  include  tremulousness,  disordered  per- 
ceptions, convulsions,  and  delirium  tremens.16  These 
symptoms  and  signs  appear  to  be  due  to  adaptive  neural 
mechanisms  that  are  no  longer  opposed  by  the  depressant 
effects  of  ethanol. 

Tremor  is  a common  symptom,  beginning  six  to  eight 
hours  after  the  last  drink  and  worsening  in  one  to  two  days. 
Sympathetic  hyperactivity  with  elevated  levels  of  norepi- 
nephrine and  its  metabolites  has  been  documented,19  and 
treatment  with  sympatholytic  drugs  can  be  helpful.20-1  The 
calming  effects  of  benzodiazepines,  however,  are  more 
effective. 

Disordered  perceptions  may  parallel  the  development 
of  tremor  and  sympathetic  hyperactivity,  becoming  most 
pronounced  at  24  to  36  hours  and  clearing  in  a few  days. 
Ordinary  visual,  auditory,  and  sensory  experiences  be- 
come distorted  and  misinterpreted.  Vivid  nightmares  in- 


terfere with  sleep.  Auditory  hallucinations  (“alcoholic 
hallucinosis”)  can  persist  for  weeks,  even  though  other 
manifestations  of  ethanol  withdrawal  have  abated.  The 
goal  of  treatment  with  benzodiazepines  is  to  suppress 
symptoms  and  produce  mild  sedation. 

Generalized  tonic-clonic  convulsions  can  develop 
within  one  to  two  days  after  reducing  or  stopping  drink- 
ing.16 Multiple  seizures  are  common  and  usually  occur 
over  6 to  12  hours;  status  epilepticus  is  unusual.  Some  at- 
tribute the  development  of  seizures  to  ethanol  intoxi- 
cation, not  withdrawal.22  But  ethanol  dependence  is  fol- 
lowed by  withdrawal  seizures  in  animals,  and  mice  have 
been  bred  in  the  laboratory  to  have  convulsions  on 
ethanol  withdrawal.23  Phenytoin  is  not  useful  in  managing 
alcohol  withdrawal  seizures,24  but  sedating  doses  of  ben- 
zodiazepines are  effective.25  Calcium  channel  antagonists 
may  prove  to  be  beneficial,26-7  but  further  study  is  needed. 

Agitation,  global  confusion,  insomnia,  frightening  hal- 
lucinations, and  sympathetic  hyperactivity  characterize 
delirium  tremens.  These  alarming  manifestations  develop 
abruptly  several  days  after  the  occurrence  of  tremors  and 
generalized  hyperexcitability.  This  is  a serious  disorder, 
and  associated  electrolyte  abnormalities,  hyperthermia, 
and  dehydration  with  circulatory  collapse  can  be  fatal. 
Therapy  includes  fluid  replacement,  the  correction  of  asso- 
ciated electrolyte  disorders  such  as  hypokalemia  and  hypo- 
magnesemia, and  sedation  with  benzodiazepines. 

Cellular  Pathophysiology  of  Ethanol 
Intoxication,  Tolerance,  and 
Physical  Dependence 

Acute  and  chronic  ethanol-induced  changes  in  mem- 
brane-dependent events  appear  to  be  related  to  acute  in- 
toxication, tolerance,  and  physical  dependence.  Ethanol 
intercalates  into  cell  membranes,28  increasing  membrane 
fluidity,29  but  it  is  not  clear  how  changes  in  membrane  or- 
der control  physiologic  function.30  Recent  evidence  sug- 
gests that  proteins  involved  in  signal  transduction  may  be 
more  important  pathophysiologic  targets  for  alcohol. 
Components  of  signal  transduction  cascades  that  adapt  to 
ethanol  include  ion  channels,31'34  second  messengers,35'39 
neurotransmitters  and  their  receptors,15'40"43  G proteins,44-16 
chaperonins,47  and  regulators  of  gene  expression.47,48 

y-Aminobutyric  Acid  Receptors 

y-Aminobutyric  acid  (GABA)  is  the  predominant 
inhibitory  neurotransmitter  in  the  brain.  Two  types 
of  GABA  receptors  have  been  described,  GABAa  and 
GABAb.  GABAa  receptors  are  hetero-oligomeric  protein 
complexes  that  contain  a chloride  ionophore  and  have 
specific  allosteric  binding  sites  for  benzodiazepines  and 
barbiturates.49  Intoxicating  concentrations  of  ethanol  (5  to 
50  mmol  per  liter  [22  to  220  mg  per  dl])  increase  chloride 
flux  through  GABAA-receptor-operated  chloride  chan- 
nels, and  this  effect  is  blocked  by  the  GABA  antagonists, 
bicuculline  and  picrotoxin.41-50 

Selected  lines  of  mice  and  rats  have  been  used  to  de- 
tect genetic  differences  in  GABAa  receptors  that  may 
contribute  to  differences  in  behavioral  responses  to 
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ethanol.  The  “long-sleep”  (LS)  and  “short-sleep”  (SS) 
mouse  lines  were  selected  for  differential  sensitivity 
to  the  hypnotic  effect  of  ethanol.51  Chloride  36-flux  in 
membrane  vesicles  made  from  LS  mice  is  more  sensitive 
to  enhancement  by  ethanol  and  benzodiazepines  than  in 
vesicles  from  SS  mice.  Similar  results  have  been  found 
in  other  rodent  lines,  all  suggesting  a strong  association 
between  in  vivo  ethanol  intoxication  and  in  vitro  inhibi- 
tion of  chloride  flux  by  ethanol.  These  differences  in 
GABAA-activated  chloride  channel  function  are  main- 
tained when  GABAa  receptors  are  expressed  in  Xenopus 
laevis  oocytes  using  messenger  RNA  from  brains  of  LS 
and  SS  mice.52  The  biochemical  basis  for  these  differ- 
ences in  GABAa  receptors  from  LS  and  SS  mice  is  not 
yet  known. 

Several  genes  encoding  subunits  for  the  GABAA-re- 
ceptor  complex  have  now  been  cloned.  At  least  six  differ- 
ent a clones,  three  (3  sequences,  two  y subtypes,  and  one 
8 clone  have  been  described.49-53-54  The  y2  subunit  exists  as 
alternatively  spliced  short  (y2s)  and  long  (y21)  forms,  the 
latter  containing  24  additional  nucleotides  that  encode  a 
phosphorylation  site  for  protein  kinase  C on  an  intracel- 
lular loop.55  Recent  evidence  from  studies  of  messenger 
RNA  expression  in  X laevis  oocytes  indicates  that  the  y21 
subunit  is  required  for  ethanol  potentiation  of  GABAA-re- 
ceptor  activation.56 

Benzodiazepine  inverse  agonists,  such  as  the  imidaz- 
obenzodiazepine  Rol5-4513,  prevent  the  intoxicating, 
antianxiety,  and  anticonvulsant  effects  of  ethanol  in  ro- 
dents and  antagonize  ethanol  enhancement  of  agonist- 
stimulated  chloride  flux  through  GABAa  receptors.41-50-57-58 
Thus,  it  may  be  possible  to  design  safe  drugs  that  modu- 
late GABAA-receptor  function  to  block  the  acute  intoxi- 
cating effects  of  ethanol  in  humans. 

Calcium  Channels 

Ethanol-induced  changes  in  calcium  channels  may  ac- 
count for  some  of  the  signs  and  symptoms  of  ethanol 
withdrawal.  Exposure  to  ethanol  for  several  days  in- 
creases depolarization-stimulated  calcium  chloride  Ca  45 
uptake.33-59  Calcium  flux  remains  elevated  for  several 
hours  after  the  removal  of  ethanol33-59  and  is  associated 
with  an  increase  in  the  number  of  binding  sites  for  dihy- 
dropyridine calcium  channel  antagonists.33-59-60  Increases  in 
dihydropyridine-sensitive  calcium  channels  could  induce 
withdrawal  symptoms  by  promoting  neurotransmitter  re- 
lease.61 The  importance  of  calcium  channels  in  the  patho- 
genesis of  alcohol  withdrawal  syndromes  is  supported  by 
evidence  that  calcium  channel  antagonists  reduce  the  in- 
cidence of  tremors,  seizures,  and  death  in  alcohol-depen- 
dent  mice  and  rats  deprived  of  ethanol27-62  and  reduce 
withdrawal  symptoms  in  patients  with  alcoholism.26 
Ethanol-induced  stimulation  of  dihydropyridine  binding 
sites  is  much  greater  in  mice  selectively  bred  for  severe 
alcohol  withdrawal  seizures  than  in  mice  bred  for  mild 
signs  of  alcohol  withdrawal.63  Therefore,  the  magnitude 
of  alcohol  withdrawal  may  be  regulated  by  genetic  factors 
that  control  the  expression  of  dihydropyridine-sensitive 
calcium  channels. 


Excitatory  Amino  Acids 

In  the  nervous  system,  glutamate,  aspartate,  and  their 
structural  analogues  bind  to  receptors  that  regulate  ion 
channels  or  activate  phosphoinositide  hydrolysis.64  Specific 
receptors  respond  to  the  excitatory  amino  acid  agonists, 
NMDA.  kainate,  a-amino-3-hydroxy-5-methyl-4-isox- 
azolepropionic  acid,  or  L-2-amino-4-phosphonobutanoic 
acid,  but  the  NMDA  receptor  is  particularly  sensitive  to 
ethanol.  Intoxicating  concentrations  of  ethanol  (5  to  50 
mmol  per  liter)  inhibit  NMDA-activated  calcium  currents 
in  rat  hippocampal  neurons13  and  dorsal  root  sensory  neu- 
rons15 and  reduce  NMDA-stimulated  calcium  uptake  in 
cerebellar  granule  cells.12  Intoxicating  concentrations  of 
ethanol  also  inhibit  cellular  responses  to  NMDA-receptor 
activation,  including  neurotransmitter  release,65  cyclic  gua- 
nosine  monophosphate  production,12  and  the  generation  of 
excitatory  postsynaptic  potentials.14  /V-Methyl-n-aspartate 
receptors  are  important  for  long-term  synaptic  potentiation, 
which  appears  to  play  an  important  role  in  learning  and 
memory.66  Thus,  ethanol  inhibition  of  NMDA  receptors 
may  explain  cognitive  defects  and  “blackouts”  associated 
with  intoxication  and  binge  drinking.12 

Long-term  exposure  to  ethanol  causes  an  increased 
expression  of  glutamate  receptors  in  the  brains  of  alco- 
holic humans  and  synaptosomes  from  rats  administered 
ethanol  for  two  to  three  weeks.67-68  Recent  evidence  sug- 
gests that  the  increases  also  contribute  to  the  generation 
of  alcohol-withdrawal  seizures.69 

Dopamine  and  Serotonin 

Dopamine  is  implicated  in  neural  mechanisms  of  re- 
ward, reinforcement,  and  craving,  and  psychoactive  drugs, 
including  ethanol,  increase  dopamine  release  from  meso- 
limbic  regions  in  rats.70  5-Hydroxytryptamine,  (5-HT,)  re- 
ceptors control  dopamine  release,71  and  in  mesolimbic 
regions,  dopamine  release  induced  by  ethanol  is  blocked 
by  5-HT,  antagonists.72-73  Ethanol  potentiates  5-HT, -re- 
ceptor activation,74  and  5-HT, -receptor  antagonists  reduce 
ethanol  intake75  and  the  ability  to  discriminate  between 
water  and  alcohol.  These  findings  suggest  that  serotonin, 
acting  at  5-HT,  receptors,  may  mediate  some  aspects  of 
ethanol  intoxication  and  ethanol-seeking  behavior. 

Adenosine  Transporters , A2  Receptors , and 
Adenosine  3': 5' -Cyclic  Phosphate  Production 

Adenosine  is  an  inhibitory  neuromodulator  in  the  ner- 
vous system.  Adenosine  modulates  calcium  channels,  the 
release  of  neurotransmitters,  and  the  activation  of  neuro- 
transmitter receptors.76-77  Recent  evidence  suggests  that 
adenosine  may  mediate  many  of  the  effects  of  ethanol  in 
the  brain.42-78'81  Acute  ethanol  exposure  inhibits  adenosine 
uptake  by  a specific  kind  of  nucleoside  transporter.82  This 
causes  an  accumulation  of  extracellular  adenosine,79-80 
which  activates  adenosine  A,  receptors,  thereby  increas- 
ing the  levels  of  adenosine  3' :5 '-cyclic  phosphate  (cyclic 
AMP).35-36-83  With  prolonged  ethanol  exposure,  increases  in 
cyclic  AMP  are  usually  followed  by  adaptive  desensitiza- 
tion of  cyclic-AMP  production.36  This  appears  to  be  a 
“heterologous  desensitization”  of  receptors  coupled  posi- 
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lively  to  adenyly!  cyclase  by  the  stimulatory  G protein, 
Gs.45  Such  cells  require  ethanol  to  maintain  normal  levels 
of  cyclic  AMP.''1  and  thus  they  represent  an  example  of 
physical  dependence  on  ethanol  at  a cellular  level. 
Ethanol-induced  heterologous  desensitization  appears  to 
be  due  primarily  to  a decrease  in  messenger  RNA  for 
Gas,45  the  guanosine  triphosphate-binding  component  of 
Gs.  This  causes  a reduction  in  Gas  protein44,45  and  de- 
creases functional  coupling  between  receptors  and  ade- 
nylyl  cyclase.45  Under  these  conditions,  the  adenosine 
transporter  loses  its  sensitivity  to  ethanol  inhibition,  pre- 
sumably because  of  reduced  cyclic  AMP-dependent  pro- 
tein kinase  A activity.  Thus,  in  naive  cells,  adenosine 
uptake  is  inhibited  by  acute  ethanol  exposure,  but  uptake 
becomes  insensitive  to  ethanol  inhibition  after  long-term 
ethanol  exposure.80  This  is  an  example  of  “chronic  toler- 
ance” to  ethanol  at  a cellular  level. 

The  pathophysiologic  importance  of  altered  adenosine 
regulation  and  desensitization  of  cyclic  AMP  production 
is  suggested  in  studies  of  circulating  lymphocytes  from 
actively  drinking  alcoholic  persons.  Cells  from  patients 
with  alcoholism  show  a striking  reduction  in  cyclic-AMP 
levels  and  a desensitization  of  adenosine-stimulated 
cyclic-AMP  production.35  In  addition,  nucleoside  trans- 
port appears  to  be  altered  in  actively  drinking  alcoholic 
persons  as  their  blood  cells  are  resistant  to  the  inhibition 
of  adenosine  uptake  by  ethanol  (discussed  later).  It  may 
be  anticipated  that  adenosine  receptor  antagonists  acting 
at  specific  sites  in  the  brain  could  prevent  many  of  the 
acute  and  chronic  effects  of  ethanol  on  cyclic-AMP  sig- 
nal transduction  and,  perhaps,  prevent  acute  intoxication 
and  physical  dependence. 

Genetic  Studies  of  Alcoholism 

Considerable  evidence  exists  that  genetic  factors  play 
a role  in  alcoholism.  Alcoholism  is  about  seven  times  more 
frequent  in  first-degree  relatives  of  alcoholic  persons  than 
in  the  general  population.84  In  addition,  16%  to  26%  of  fa- 
thers and  2%  to  6%  of  mothers  of  alcoholic  persons  also 
have  alcoholism.84  Identical  twins  have  a significantly 
higher  concordance  of  alcoholism  than  fraternal  twins, 
even  when  environmental  factors,  such  as  the  greater  fre- 
quency of  social  contact  between  identical  twins,  are  taken 
into  account.85,86  The  strongest  evidence  for  heritability  of 
alcoholism  has  come  from  adoption  studies.  Among  alco- 
holic patients  with  severe  alcohol-related  behavioral  or 
medical  complications,  adoptees  have  an  average  of  2.5 
times  greater  chance  of  alcoholism  developing  if  at  least 
one  biologic  parent  had  alcoholism.84 

Based  on  the  results  of  Swedish  adoption  studies, 
Cloninger  described  two  subtypes  of  alcoholism.87  Type  1 
is  more  common  among  men  and  women  with  female  al- 
coholic relatives,  whereas  the  type  2 syndrome  is  charac- 
teristic of  male  relatives  of  alcoholic  men.  Those  with 
type  1 alcoholism  tend  to  drink  excessively  later  in  life, 
usually  after  an  extended  period  of  social  drinking.  They 
can  abstain  from  alcohol  or  engage  in  binge  drinking.  As- 
sociated personality  traits  in  type  1 alcoholism  include 
anxiety,  high  reward  dependence,  emotional  dependence. 


rigidity,  and  perfectionism.  Type  2 alcoholism  is  associ- 
ated with  antisocial  personality  traits  such  as  impulsivity, 
fighting,  drunk  driving,  and  criminal  behavior.  Persons 
with  type  2 alcoholism  begin  drinking  in  their  teens  or 
early  adulthood,  actively  seek  alcohol,  and  usually  cannot 
abstain  from  drinking.  Whether  this  classification  scheme 
will  prove  to  be  useful  in  clinical  and  genetic  studies  re- 
mains to  be  determined.88 

Linkage  Analysis  of  Alcoholism 

Studies  linking  alcoholism  with  the  chromosome  4q 
blood  group  marker  MNS  and  the  esterase  D marker  on 
chromosome  1 3q  have  been  reported,89,90  but  these  results 
are  inconclusive  for  substantial  linkage.  Recently  a com- 
plementary DNA  probe,  which  contains  the  last  coding 
exon  of  the  dopamine  D,-receptor  gene  and  16.5  kilo- 
bases  of  the  noncoding  sequence  on  chromosome  1 1,  has 
been  used  to  examine  brain  tissue  from  35  persons  with 
and  35  without  alcoholism.91  These  results  provided  sta- 
tistical evidence  for  the  presence  of  a genetic  locus  of  sus- 
ceptibility to  a severe  form  of  alcoholism  in  the  q22-q23 
region  of  chromosome  1 1 . Several  authors  have  criticized 
the  criteria  used  for  retrospectively  diagnosing  alcoholism 
in  this  study  and  have  warned  against  overinterpreting  the 
results  from  such  a limited  number  of  patients.92  94  More- 
over, a subsequent  study  of  40  living,  unrelated  persons 
with  alcoholism  and  two  families  with  multigenerational 
alcoholism  failed  to  confirm  this  linkage.95  Clearly,  much 
work  is  necessary  to  identify  the  gene(s)  involved  in  alco- 
holism. This  is  likely  to  be  a formidable  problem  because 
the  contribution  of  a specific  genotype  will  be  compli- 
cated by  the  heterogeneity  of  alcoholism  and  the  absence 
of  precise  diagnostic  criteria.  For  example,  in  families 
with  a history  of  alcoholism,  some  individuals  with  ge- 
netic risk  might  choose  never  to  drink,  while  others  with- 
out genetic  risk  might  become  alcoholic  because  of 
socioeconomic  reasons.  Therefore,  even  if  a probe  for  a 
linked  gene  were  used  in  linkage  studies  in  families,  it 
might  not  be  possible  to  achieve  a significant  lod  score 
because  of  the  heterogeneity  of  alcoholism.  Multigenic 
approaches  may  prove  to  be  more  valuable.  Also,  it  may 
be  more  plausible  to  search  for  phenotypic  biochemical  or 
molecular  markers  of  alcoholism.  Once  a candidate  phe- 
notype is  recognized,  it  should  be  possible  to  identify  spe- 
cific genes  involved  in  alcoholism. 

Possible  Phenotypic  Markers 
of  Genetic  Alcoholism 

Behavioral  and  Neurophysiologic  Markers 

Subjective  and  objective  measurements  of  intoxica- 
tion can  be  correlated  with  blood  alcohol  concentrations 
so  that  the  sensitivity  of  neurologic  responses  to  alcohol 
can  be  studied  for  a genetic  linkage  to  alcoholism.96  In 
studies  of  subjects  whose  parents  had  alcoholism,  a re- 
duced sensitivity  to  ethanol  is  suggested,  but  a definitive 
genetic  marker  has  not  been  identified.  Neurophysiologic 
studies  may  be  more  promising.  Changes  in  electroen- 
cephalographic  activity  and  sensory-evoked  responses 
have  been  reported  in  the  offspring  of  alcoholic  persons, 
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and  the  amplitude  of  the  P300  component  of  event-related 
brain  potentials  may  be  reduced  in  young  sons  of  persons 
with  alcoholism.97,98 

Biochemical  Markers 

Numerous  studies  have  documented  decreased  levels 
of  platelet  monoamine  oxidase  (MAO)  activity  in  alco- 
holic persons."  Low  MAO  activity  may  be  more  common 
in  alcoholic  persons  and  those  who  abuse  mixed  drugs 
who  have  personality  traits  consistent  with  type  2 alco- 
holism.'0010' There  is  much  overlap  between  individual 
patients  and  controls,  however,  and  MAO  activity  in  al- 
coholic patients  fluctuates  with  abstinence,  suggesting 
that  decreases  in  MAO  activity  result  from  alcohol  expo- 
sure. Ethanol  inhibits  platelet  MAO  activity,  and  inhibi- 
tion is  greater  in  platelets  from  alcoholic  subjects  than 
from  controls.102  This  difference  does  not  appear  to  be  as- 
sociated with  the  duration  of  abstinence  from  alcohol, 
suggesting  that  ethanol  inhibition  of  MAO  activity  may 
involve  inherited  factors. 

Freshly  isolated  lymphocytes  from  alcoholic  persons 
who  drink  heavily  show  a 76%  reduction  in  basal  and  re- 
ceptor-stimulated cyclic-AMP  levels  when  compared  with 
age-  and  sex-matched  controls  and  patients  with  nonalco- 
holic liver  disease.35  Subsequent  studies  in  platelet  mem- 
branes from  alcoholic  patients  have  also  shown  a 
reduction  in  prostaglandin  Erstimulated  cyclic-AMP  lev- 
els.102 Freshly  isolated  lymphocytes  from  heavily  drinking 
patients  with  alcoholism  show  a desensitization  of  adeno- 
sine receptor-dependent  cyclic-AMP  production83  that 
mimics  changes  produced  by  adding  ethanol  to  neural 
cells  in  culture.36,45  When  lymphocytes  from  alcoholic  sub- 
jects and  controls  were  cultured  for  seven  to  eight  days  in 
the  absence  of  ethanol,  the  cells  from  alcoholic  persons  re- 
covered and  basal  cyclic-AMP  levels  were  the  same  as 
controls.  When  these  same  lymphocytes  were  adminis- 
tered adenosine,  they  showed  a 2.8-fold  greater  stimula- 
tion of  cyclic-AMP  production  than  did  lymphocytes  from 
nonalcoholic  subjects.83  In  addition,  lymphocytes  from  al- 
coholic subjects  were  more  sensitive  to  ethanol  than  cells 
from  nonalcoholic  subjects.  After  ethanol  treatment  for  24 
hours,  lymphocytes  from  alcoholic  subjects  exhibited  de- 
sensitization of  cyclic-AMP  signal  transduction,  whereas 
cells  from  nonalcoholic  persons  showed  no  change  under 
the  same  conditions.83  Because  these  differences  were  ob- 
served after  four  to  six  cell  divisions  in  the  absence  of 
ethanol,  they  may  reflect  genetic  differences  between  al- 
coholic and  nonalcoholic  subjects. 

Freshly  isolated  lymphocytes  from  alcoholic  subjects 
also  exhibit  abnormal  lipid  metabolism.  Ethanol  is  an  ex- 
ogenous substrate  for  phospholipase  D,  leading  to  the  ac- 
cumulation of  phosphatidylethanol.103105  Lymphocytes 
from  alcoholic  patients  show  increased  synthesis  of  phos- 
phatidylethanol105; it  is  not  known  whether  this  is  due  to 
genetic  factors  or  to  continued  exposure  to  ethanol. 

Alcohol-Related  Neurologic 
Disorders 

With  prolonged  drinking,  there  is  a curious  transition 


between  reversible  metabolic  effects  of  ethanol  and  the  de- 
velopment of  organ  damage  in  the  brain  and  elsewhere. 
Some  propose  that  malnutrition  is  the  cause  of  most  alco- 
hol-related neurologic  disorders.106  People  with  alcoholism 
often  obtain  as  much  as  50%  of  their  calories  from 
ethanol,  and  serious  nutritional  deficiencies  can  develop, 
particularly  for  protein,  thiamine,  folate,  and  niacin.  On 
the  other  hand,  studies  of  well-nourished  alcoholic  pa- 
tients with  skeletal  and  cardiac  alcoholic  myopathy  sug- 
gest that  a lifetime  threshold  of  ethanol  consumption  is 
exceeded  before  irreversible  muscle  damage  occurs.107  In 
addition,  recent  evidence  suggests  that  genetic  factors  con- 
tribute to  the  diverse  toxicity  of  ethanol.108  Ethanol  can 
also  be  an  exogenous  substrate  for  specific  enzymes  lead- 
ing to  the  accumulation  of  possibly  toxic  abnormal  prod- 
ucts. These  include  phosphatidylethanol103  105  and  fatty- 
acid  ethyl  esters.10911"  In  addition,  acetaldehyde  is  a possi- 
ble toxin.  Acetaldehyde  can  react  with  diverse  proteins  to 
form  acetaldehyde-protein  adducts  that  accumulate  in  pro- 
portion to  the  amount  of  ethanol  consumed  during  chronic 
alcoholism."1,112  Prolonged  ethanol-induced  changes  in  re- 
ceptor-stimulated second  messenger  production  and  ion- 
channel  function  could  also  be  cytotoxic,  particularly  for 
organs  with  little  cell  turnover,  such  as  brain,  muscle,  and 
liver. 

Wernicke 's  Encephalopathy  and 
Korsakoff's  Psychosis 

Wernicke’s  encephalopathy  is  caused  by  thiamine  de- 
ficiency113,114 and  is  characterized  by  the  triad  of  ataxia, 
oculomotor  abnormalities,  and  global  confusion.  On  mi- 
croscopic examination,  demyelination,  necrosis,  gliosis, 
and  vascular  proliferation  occur  in  the  mamillary  bodies, 
superior  cerebellar  vermis,  hypothalamic  nuclei,  and 
other  gray  matter  regions  of  the  diencephalon  and  brain 
stem.  Most  patients  have  chronic  alcoholism,  but  cases 
associated  with  persistent  vomiting,  starvation,  renal  dial- 
ysis, iatrogenic  malnutrition,  and  malignant  neoplasms 
have  also  been  reported.  Therefore,  Wernicke’s  enceph- 
alopathy should  be  suspected  in  any  poorly  nourished  pa- 
tient with  altered  mental  status. 

Because  cerebellar  lesions  are  most  severe  in  the  su- 
perior vermis,  patients  usually  have  gait  ataxia  with  few 
signs  of  limb  incoordination.  Nystagmus  is  the  most  com- 
mon ocular  sign.  Bilateral  rectus  palsies  and  horizontal 
conjugate  defects  are  also  common.  Vertical  gaze  palsies 
occur  less  frequently,  and  complete  ophthalmoplegia  is 
rare.  Other  infrequent  findings  include  ptosis,  intemuclear 
ophthalmoplegia,  and  loss  of  pupillary  reflexes. 

The  acute  confusional  state  is  characterized  by  inat- 
tention, disorientation,  and  sleepiness.  Sometimes  pa- 
tients are  agitated,  but  most  are  apathetic,  indifferent,  and 
amnestic.  Impaired  consciousness  can  be  an  important 
feature  in  otherwise  unrecognized  cases  of  Wernicke’s  en- 
cephalopathy, so  that  this  diagnosis  must  be  considered  in 
all  patients  with  unexplained  stupor  and  coma.  In  addition 
to  the  classic  triad,  patients  may  have  hypotension  or  hy- 
pothermia due  to  hypothalamic  involvement.  Most  pa- 
tients have  associated  polyneuropathy  (discussed  later). 
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In  alcoholic  patients,  thiamine  deficiency  may  result 
from  an  inadequate  diet,  impaired  intestinal  absorption, 
and  decreased  hepatic  thiamine  storage.115  Four  enzymes 
involved  in  intermediary  metabolism  require  thia- 
mine pyrophosphate  as  a cofactor:  pyruvate  dehydroge- 
nase, a-ketoglutarate  dehydrogenase,  transketolase,  and 
branched-chain  a-ketoacid  dehydrogenase.  The  affinity 
of  transketolase  for  thiamine  is  reduced  in  some  patients 
with  Wernicke's  encephalopathy."6117  These  patients  are  at 
greater  risk  for  functional  thiamine  deficiency  to  develop 
when  thiamine  levels  in  the  diet  are  marginal. 

Autopsy  studies  indicate  that  Wernicke’s  encepha- 
lopathy is  much  more  prevalent  than  recognized  during 
life.  Although  the  diagnosis  is  usually  made  on  clinical 
grounds,  computed  tomography  and  magnetic  resonance 
imaging  (MRI)  may  aid  in  diagnosing  mild  or  atypical 
cases.118119  The  volume  of  the  mamillary  bodies  is  reduced 
in  chronic  Wernicke’s  encephalopathy.  Calculating  the 
volume  of  the  mamillary  bodies  by  MRI  can  distinguish 
patients  with  Wernicke’s  encephalopathy  from  unaffected 
controls  or  patients  with  Alzheimer’s  disease.118 

If  the  disease  is  untreated,  the  mortality  rate  is  10%  to 
20%.  Diagnosis  is  critical  because  treatment  usually  cor- 
rects most  or  all  of  the  abnormalities.  Because  patients  are 
at  risk  for  cardiovascular  collapse,  Wernicke’s  enceph- 
alopathy must  be  considered  a medical  emergency.  Pa- 
tients should  be  admitted  to  a hospital  and  thiamine,  100 
mg  per  day  for  several  days,  administered  parenterally  to 
ensure  absorption.  It  is  important  to  begin  therapy  before 
feeding  or  administering  parenteral  glucose  solutions  be- 
cause carbohydrates  can  precipitate  or  worsen  the  en- 
cephalopathy. Outpatient  therapy  should  continue  with  at 
least  50  mg  of  thiamine  per  day  because  thiamine  absorp- 
tion is  often  impaired  in  patients  with  alcoholism.  With 
treatment,  ocular  abnormalities  may  resolve  within  hours 
to  a few  days;  confusion  and  ataxia  usually  resolve  more 
slowly. 

Sequelae  include  gait  ataxia,  nystagmus,  and  Kor- 
sakoff’s psychosis.  Korsakoff's  psychosis  is  a chronic 
amnestic  disorder  that  occurs  in  most  patients  who  sur- 
vive Wernicke’s  encephalopathy.114120  Remote  memories 
remain  intact,  but  there  is  retrograde  amnesia  for  recent 
memories,  and  patients  are  usually  disoriented  to  place 
and  time.  Particularly  striking  is  an  inability  to  learn  new 
information  (anterograde  amnesia).  Immediate  recall  is 
intact,  but  patients  are  unable  to  remember  the  same  in- 
formation several  minutes  later.  They  appear  to  be  un- 
aware of  their  deficit,  and  confabulation  is  common. 
Alertness  and  other  aspects  of  cognitive  function  are  un- 
affected. Lesions  in  the  dorsal  medial  nuclei  of  the  thala- 
mus are  probably  responsible  for  the  memory  deficits.121 
About  25%  of  patients  never  recover  and  require  long- 
term care,  whereas  20%  recover  completely  over  several 
months."''  It  is  not  clear  whether  thiamine  is  effective  in 
treating  Korsakoff’s  syndrome. 

Alcoholic  Cerebellar  Degeneration 

A cerebellar  syndrome  occurs  in  some  patients  with 
alcoholism.  It  is  characterized  by  gait  ataxia  with  lesser 


degrees  of  limb  ataxia  affecting  the  legs  more  than  the 
arms.114  The  syndrome  occurs  after  several  years  of  alco- 
holism and  usually  develops  gradually.  There  is  loss  of 
cerebellar  cortical  neurons,  particularly  in  the  anterior  and 
superior  vermis,  and  less  often  in  the  anterior  and  supe- 
rior cerebellar  hemispheres.  Because  this  is  similar  to 
cerebellar  lesions  seen  in  Wernicke’s  encephalopathy, 
some  clinicians  attribute  alcoholic  cerebellar  degenera- 
tion to  thiamine  depletion.  The  disorder  may  also  result 
from  a direct  toxic  effect  of  alcohol  or  from  electrolyte 
derangement.122  The  development  of  cerebellar  degenera- 
tion does  not  correlate  with  the  amount  of  alcohol  con- 
sumed,12' and  affected  patients  appear  to  drink  less  than 
other  alcoholic  persons.  This  suggests  that  cerebellar 
damage  may  develop  in  some  alcoholic  persons  because 
of  genetic  vulnerability.  Cerebellar  dysfunction  fre- 
quently abates  or  stabilizes  with  abstinence  and  improved 
nutrition.124 

Alcoholic  Dementia 

Cognitive  deficits  attributed  to  a neurotoxic  effect  of 
ethanol  frequently  develop  in  persons  with  alcoholism; 
this  observation  is  supported  by  experimental  and  histo- 
logic data.  Several  studies  have  provided  evidence  for  a 
direct  neurotoxic  effect  of  ethanol  on  the  brain.  In  ro- 
dents, long-term  ethanol  consumption  causes  learning 
deficits,  altered  dendritic  structure,  and  a loss  of  neu- 
rons.125 Courville  first  described  neuropathologic  changes 
in  alcoholic  persons  with  dementia,  including  cortical  at- 
rophy, enlargement  of  the  lateral  ventricles,  and  a loss 
of  cortical  neurons.126  Lynch  examined  the  brains  of  1 1 
persons  with  alcoholism  and  described  a patchy  loss  of 
cortical  neurons.127  In  quantitative  autopsy  studies,  a sta- 
tistically significant  loss  of  brain  tissue  and  a loss  of  cor- 
tical neurons  were  found,  especially  in  frontal  cortex,  in 
alcoholic  patients.128  129  Some  authors  have  argued  that 
such  findings  are  nonspecific  or  artifactual  and  that  unrec- 
ognized Korsakoff’s  syndrome  accounts  for  most  cases  of 
mental  impairment  among  alcoholic  persons."4"0 

Computed  tomographic  and  MRI  studies  have  shown 
symmetrical  enlargement  of  lateral  ventricles,  increased 
size  of  cerebral  sulci,  and  increases  in  the  width  of  inter- 
hemispheric  and  sylvian  fissures  in  alcoholic  patients.  In 
addition,  patients  with  alcoholism  commonly  have  cogni- 
tive deficits  on  psychometric  tests.  Radiographic  changes 
and  psychological  test  performance  may  improve  if 
drinking  is  discontinued,  suggesting  that  cerebral  atrophy 
and  cognitive  deficits  are  partially  reversible.1'1  Reversible 
atrophy  may  be  due  to  alterations  in  dendritic  structure 
that  are  reversed  by  abstinence  in  rats  with  long-term  ex- 
posure to  ethanol.132  Other  disorders  that  cause  impaired 
cognitive  function  in  persons  with  alcoholism  include  thi- 
amine deficiency,  pellagra,  hepatocerebral  degeneration, 
recurrent  head  trauma,  and  Marchiafava-Bignami  disease. 

Central  Pontine  Myelinolysis 

Central  pontine  myelinolysis  is  an  uncommon  disor- 
der found  most  often  in  alcoholic  patients.  Hyponatremia 
frequently  precedes  this  disorder,  and  aggressive  correc- 
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tion  of  chronic  hyponatremia  appears  to  be  the  major 
precipitating  factor  in  humans  and  animals.2  Characteris- 
tically, there  is  bilaterally  symmetrical,  focal  destruction 
of  white  matter  in  the  ventral  pons,  and  about  10%  of  pa- 
tients have  extrapontine  lesions  in  the  thalamus,  basal 
ganglia,  cerebellum,  and  cerebral  white  matter.  The  le- 
sions exhibit  a loss  of  myelin  and  a reduced  number  of 
oligodendroglia,  with  relative  sparing  of  neurons  and  ax- 
ons and  no  inflammation  or  vascular  changes. 

Typically  central  pontine  myelinolysis  evolves  over 
days  to  weeks.  Mental  confusion  is  prominent.  Demye- 
lination  of  pontine  corticobulbar  fibers  may  lead  to  dys- 
arthria, mutism,  dysphagia,  facial  and  neck  weakness, 
conjugate  gaze  palsies,  and  impaired  tongue  movement. 
Corticospinal  tract  lesions  in  the  pons  produce  parapare- 
sis or  quadriparesis.  In  severe  cases  a “locked-in”  syn- 
drome may  develop. 

The  cerebrospinal  fluid  is  normal  or  may  show  ele- 
vated pressure  and  increases  in  protein,  including  myelin 
basic  protein.  Brain-stem  auditory  evoked  potentials 
may  be  abnormal  and  improve  as  the  patient  recovers. 
Magnetic  resonance  imaging  is  more  sensitive  than  com- 
puted tomography  for  detecting  pontine  lesions.133  Pa- 
tients with  central  pontine  myelinolysis  should  be 
supported  vigorously  because  they  can  improve  after 
several  weeks.'34 

Alcoholic  Neuropathy 

Polyneuropathy  is  the  most  common  neurologic  com- 
plication in  alcoholism.  Patients  report  paresthesias,  pain, 
and  weakness,  especially  in  the  feet.  Dysesthesias  can  be 
so  severe  that  they  interfere  with  walking.  Examination 
reveals  reduced  pain  and  temperature  sensation.  Distal 
muscle  weakness  and  atrophy  are  common,  greater  in  the 
legs  than  in  the  arms.  Deep  tendon  reflexes  are  reduced, 
and  ankle  reflexes  are  usually  absent,  even  in  asymptom- 
atic patients.  Cerebrospinal  fluid  protein  levels  are  usually 
normal  or  slightly  elevated. 

Alcoholic  polyneuropathy  is  characterized  by  axonal 
degeneration  and  demyelination.  Although  earlier  clinical 
evidence  suggested  that  inadequate  nutrition  was  respon- 
sible,106 a specific  vitamin  deficiency  has  never  been  doc- 
umented. Recent  evidence  suggests  a direct  neurotoxic 
effect  of  ethanol  on  peripheral  nerves.135,136  Alcoholic 
persons  frequently  suffer  entrapment  or  pressure  neu- 
ropathies, particularly  of  ulnar  and  peroneal  nerves.137 
Recovery  in  abstinent  patients  is  slow  and  often  incom- 
plete, requiring  weeks  to  months. 

Alcoholic  Myopathy 

Acute  alcoholic  myopathy  is  a dramatic  and  life- 
threatening  disorder  that  can  develop  after  several  days  of 
heavy  binge  drinking.138  Patients  experience  pain,  cramps, 
tenderness,  proximal  weakness,  and  swelling  of  the  mus- 
cles, sometimes  associated  with  cardiac  arrhythmias. 
Blood  creatine  kinase  levels  are  elevated,  associated  with 
rhabdomyolysis  and  myoglobinuria.  This  frequent  com- 
plication may  lead  to  hyperkalemia,  renal  failure,  and 
death.  Recovery  usually  occurs  within  days  to  weeks  of 


abstinence,  but  residual  weakness  in  proximal  muscles 
may  remain. 

Chronic  alcoholic  myopathy  is  usually  a painless  syn- 
drome of  proximal  muscle  weakness  and  atrophy  that  is 
not  often  recognized.  Nearly  50%  of  asymptomatic  per- 
sons with  alcoholism  probably  have  a skeletal  myopa- 
thy.107 Myopathy  can  be  mild  or  severe,  and  coexistent 
alcoholic  peripheral  neuropathy  may  contribute  to  the 
weakness.  Alcoholic  skeletal  myopathy  and  alcoholic  car- 
diomyopathy have  been  reported  to  develop  simultane- 
ously in  well-nourished  alcoholic  persons,  and  there  is  a 
direct  relationship  between  the  amount  of  ethanol  con- 
sumed and  the  severity  of  the  myopathies.107  Improvement 
usually  occurs  two  to  three  months  after  discontinuing 
drinking.  Repeated  ethanol  administration  to  human  vol- 
unteers for  28  days  causes  muscle  damage  despite  ade- 
quate nutrition,  indicating  that  myopathy  results  from 
ethanol  toxicity  and  not  nutritional  factors.139  Current  con- 
cepts suggest  that  myopathy  is  due  to  direct  toxicity  of 
ethanol,  acetaldehyde,  or  other  ethanol  metabolites.107,138 

Summary 

Research  on  alcoholism  is  ready  to  benefit  from  ma- 
jor advances  in  molecular  genetics  and  cell  biology  that 
are  fueling  a revolution  in  the  diagnosis  and  treatment  of 
disease.  Alcohol-induced  changes  in  gene  expression  and 
signal  transduction  probably  mediate  alcohol  tolerance, 
dependence,  and  neurotoxicity.  In  addition,  inherited  fac- 
tors appear  to  regulate  drug-seeking  behavior,  the  devel- 
opment of  tolerance  to  alcohol,  and  susceptibility  to  the 
neurotoxic  effects  of  alcohol.  The  discovery  of  genes  that 
confer  risk  for  alcoholism  and  alcohol  toxicity,  and  under- 
standing fundamental  alcohol-induced  changes  in  gene 
expression  and  cellular  function,  will  make  it  possible  to 
design  new  therapies  to  prevent  or  ameliorate  alcoholism 
and  alcoholic  neurologic  disorders. 
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Stroke 

Revolution  in  Therapy 

DARYL  R.  CRESS,  MD,  Son  Francisco,  California 

Stroke  remains  the  third  leading  cause  of  death  in  this  country,  although  recent  advances  in  both  clin- 
ical and  basic  science  research  have  revolutionized  the  concept  of  stroke.  Studies  of  primary  and  sec- 
ondary stroke  prevention  have  now  documented  the  means  to  prevent  thousands  of  cases  of  stroke 
each  year.  Three  distinct  strategies  are  evolving  for  intervention  in  the  acute  stroke  process.  Evidence 
is  clear  that  ischemia  leads  to  a toxic  accumulation  of  intracellular  calcium,  in  part  mediated  by  excita- 
tory neurotransmitters  such  as  glutamate.  Glutamate  antagonists  have  shown  clear  benefit  in  experi- 
mental stroke  models,  and  early  clinical  trials  are  underway.  Acute  revascularization  to  restore 
perfusion  is  also  feasible  and  may  minimize  the  extent  of  infarction.  Studies  of  fibrinolytic  agents  are 
promising,  with  randomized  clinical  studies  being  done.  While  reperfusion  is  desired,  it  may  be  asso- 
ciated with  additional  neuronal  injury.  The  development  of  anaerobic  metabolism  followed  by  reper- 
fusion and  aerobic  conditions  favors  oxidation  and  free-radical  formation.  This  mechanism  of  injury 
can  be  decreased  by  agents  known  to  scavenge  free  radicals,  and  clinical  trials  are  also  testing  this. 
This  revolution  in  the  understanding  of  ischemia,  as  well  as  the  outpouring  of  new  pharmacologic 
agents,  is  making  stroke  a true  neurologic  emergency  requiring  immediate  intervention. 

(Gress  DR:  Stroke — Revolution  in  therapy,  In  Neurology — From  Basics  to  Bedside  [Special  Issue].  West  J Med  1994; 
161:288-291) 


Stroke  remains  the  third  leading  cause  of  death  in  this 
country,  with  approximately  500,000  new  events  per 
year.  Modern  clinical  research  techniques  have  been  ap- 
plied to  cerebrovascular  disease,  and  the  recent  advances 
in  stroke  prevention  have  been  profound.  The  importance 
of  stroke  prevention  is  underscored  by  the  history  of  frus- 
trated attempts  at  acute  stroke  therapy.  Primary  preven- 
tion studies  of  long-term  warfarin  anticoagulation  in 
patients  with  cardiac  risk  factors  for  embolic  stroke  such 
as  atrial  fibrillation  have  clearly  demonstrated  the  efficacy 
of  anticoagulation.1'3  Thousands  of  cases  of  embolic 
strokes  can  now  be  prevented,  with  profound  benefits  in 
spared  morbidity.  Likewise,  recent  advances  have  oc- 
curred in  the  secondary  prevention  of  stroke  in  patients 
with  symptomatic  and  severe  carotid  stenosis.4-5  Surgical 
endarterectomy  can  be  a powerful  intervention  to  prevent 
stroke  and  improve  outcome. 

Yet  intervention  in  cases  of  acute  stroke  remains  the 
challenge,  and  it  is  in  this  area  that  vast  efforts  are  fo- 
cused. New  information  about  brain  ischemia  and  clinical 
stroke  has  revolutionized  the  conceptualization  of  the 
process  from  the  onset  of  symptoms  to  the  eventual  neu- 
rologic outcome.  This  information  also  allows  the  devel- 
opment of  logical  strategies  for  intervening  in  the  process. 
Three  distinct  strategies  have  emerged  with  efforts  to  ef- 
fect neuronal  protection  against  ischemia,  urgently  revas- 


cularize and  restore  perfusion,  and  block  the  cascade  of 
reperfusion  injury  (Figure  1). 

In  discussions  of  acute  stroke  intervention,  it  is  most 
important  to  define  clearly  the  concepts  involved.  Stroke 
and  transient  ischemic  attack  are  best  viewed  as  clinical 
terms  to  describe  the  sudden  occurrence  of  neurologic 
deficits  related  to  cerebral  ischemia.  Infarction  relates  to 
tissue  death  and  necrosis  defined  at  microscopic  examina- 
tion and  inferred  from  x-ray  films.  Stroke  has  been  arbi- 
trarily differentiated  from  transient  ischemic  attack  as  the 
term  applied  to  ischemic  deficits  that  persist  more  than  24 
hours.  This  differentiation  supports  the  concept  of  re- 
versible ischemia,  but  it  must  be  emphasized  that  this 
term  is  distinct  from  the  concept  of  the  presence  or  ab- 
sence of  infarction.  Clearly,  some  events  called  transient 
ischemic  attacks  by  this  clinical  definition  will  have  in- 
farction demonstrated  by  computed  tomography  or  mag- 
netic resonance  imaging  studies. 

Various  vascular  mechanisms  underlie  stroke.  Most 
are  thought  to  be  thromboembolic,  with  the  heart  or 
carotid  arteries  as  common  sources.  Many  cases  of  em- 
bolic stroke,  however,  have  no  readily  identifiable  source 
despite  a thorough  clinical  investigation.  Perhaps  10%  of 
stroke  cases  result  from  small-vessel  disease,  leading  to 
subcortical  lacunar  infarction  most  often  in  association 
with  hypertension  or  diabetes  mellitus.  An  additional 
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ABBREVIATIONS  USED  IN  TEXT 

NMDA  = /V-methyl-D-aspartate 
tPA  = tissue  plasminogen  activator 


10%  to  20%  result  from  intracranial  vascular  disease  and 
low-flow  states  where  proximal  occlusive  disease  occurs 
without  adequate  collateral  pathways.  Taken  as  a whole, 
stroke  represents  a wide  spectrum  of  clinical  deficits  with 
varying  underlying  vascular  pathophysiology.  This  clini- 
cal heterogeneity  must  be  accounted  for  when  consider- 
ing therapy  for  acute  stroke. 

Acute  stroke  should  be  viewed  as  a dynamic  and 
evolving  process.  Although  from  clinical  observation  the 
stroke  deficit  often  occurs  suddenly  and  may  be  complete 
at  its  onset,  the  underlying  tissue  ischemia  leading  to  in- 
farction is  a dynamic  process  that  evolves  over  time.  Tis- 
sue can  be  rendered  nonfunctional  yet  have  the  potential 
for  recovery  if  the  ischemia  can  be  tolerated  or  reversed. 
Evidence  does  exist  for  the  notion  of  a dynamic  and 
reversible  ischemic  process.  Positron-emission  tomo- 
graphic studies  have  provided  a glimpse  into  the  process 
of  acute  stroke  evolution.  This  technology  is  able  to  mea- 
sure cerebral  oxygen  metabolism,  blood  flow,  and  there- 
fore an  oxygen  extraction  fraction.  Increases  in  the 
oxygen  extraction  fraction  indicate  impaired  oxygen  de- 
livery with  continued  oxygen  metabolism.  In  many  cases 
of  stroke,  there  is  a central  core  of  tissue  with  such  pro- 
found impairment  of  oxygen  delivery  that  oxygen  metab- 
olism ceases  and  infarction  rapidly  occurs.  There  is  also 
commonly  an  area  surrounding  the  core  where  the  im- 
pairment of  oxygen  delivery  is  less  profound  and  mar- 
ginal oxygen  metabolism  can  continue  for  some  time. 
Serial  positron-emission  tomographic  examinations  have 
established  that  some  portions  of  tissue  are  profoundly 
ischemic  and  infarction  ensues,  while  other  portions  are 
ischemic  with  compromised  oxygen  metabolism,  but  they 
survive  and  recover.  It  is  important  to  emphasize  that  this 
process  evolves  over  hours  and  likely  varies  greatly  from 
case  to  case,  depending  on  the  anatomy  of  vascular  col- 
laterals and  the  duration  of  vascular  occlusion.  Substan- 
tial studies  of  experimental  stroke  in  animals  and  limited 
clinical  studies  have  documented  the  concept  of  a “thera- 
peutic window”  during  which  tissue  may  be  “salvaged.” 
The  time  interval  for  efficacious  intervention  in  stroke  pa- 
tients has  not  been  clearly  defined,  but  most  efforts  have 
been  aimed  at  intervention  within  six  hours  of  the  onset 
of  symptoms. 

Neuronal  Protection 

One  strategy  for  acute  stroke  intervention  is  to  protect 
neurons  from  ischemic  insult.  The  susceptibility  of  vari- 
ous neurons  to  transient  ischemia  differs  considerably. 
Some  may  die  within  hours,  while  others  appear  unaf- 
fected. Hippocampal  neurons  are  particularly  sensitive  to 
ischemia,  and  it  has  also  been  shown  that  sensitivity  to  the 
effects  of  excitatory  neurotransmitters  such  as  glutamate 
follows  a similar  pattern.6  Ischemic  insult  leads  to  a cas- 
cade of  events,  including  neuronal  depolarization  and  an 


accumulation  of  intracellular  calcium  that  may  eventually 
lead  to  ischemic  cell  death.7  Much  evidence  supports  the 
“glutamate  hypothesis”  or  “excitotoxin  hypothesis”  of 
cerebral  ischemia.8'"’  This  hypothesis  suggests  that  isch- 
emia leads  to  accumulations  of  high  concentrations  of 
glutamate  and  other  excitatory  amino  acid  transmitters  in 
the  synaptic  clefts  opening  calcium  channels  leading  to 
excessive  calcium  influx.  This  overwhelming  calcium  as- 
sault leads  to  eventual  neuronal  death.  Extensive  in  vitro 
work  has  demonstrated  the  toxic  effect  of  glutamate  and 
glutamate  analogues  and  the  ability  to  block  that  toxic  ef- 
fect with  glutamate  antagonists." 

In  animal  stroke  models,  glutamate  receptor  antag- 
onists have  been  studied  with  variable  results.  Agents 
that  block  the  glutamate-activated  (V-methyl-D-aspartate 
(NMDA)  channel  have  been  extensively  studied.  Studies 
in  animals  with  experimentally  induced  stroke  have 
clearly  shown  the  increased  complexities  of  ischemia  in 
vivo.  Although  some  early  beneficial  results  in  a global 
ischemia  model  may  have  related  to  alterations  in  brain 
temperature  as  much  as  to  any  calcium  effect,12  overall  the 
glutamate  hypothesis  remains  a viable  concept  for  ma- 
nipulating neuronal  ischemic  injury.  Many  agents  are 
emerging  from  laboratory  efforts,  with  promising  data  in 
experimental  stroke  models.  Models  of  focal  ischemia 
may  most  closely  mimic  clinical  stroke,  and  infarct  vol- 
ume reductions  are  consistently  demonstrated  in  studies 
with  NMDA  antagonists.  Early  clinical  trials  in  patients 
with  acute  stroke  are  currently  underway  with  some  of 
these  agents.  The  goal  of  these  studies  will  be  to  identify 
agents  that  improve  neurologic  outcome,  presumably  by 
providing  neuronal  protection  against  ischemia.  For  clini- 
cians this  strategy  opens  a new  era  in  patient  care. 

Acute  Revascularization 

Stroke  most  often  occurs  as  a result  of  acute  vascular 
occlusion,  and  therefore  acute  revascularization  repre- 
sents a clear  and  logical  extension  of  the  pathophysio- 
logic mechanism.  The  source  of  this  embolic  material  is 
generally  felt  to  be  thrombus  originating  at  a more  proxi- 
mal site.  Angiographic  studies  in  patients  with  acute 
stroke  demonstrate  appropriate  vascular  occlusion  in  as 
much  as  80%  of  cases  when  studies  are  done  in  the  first 
hours,  with  findings  falling  to  20%  by  24  hours.  The  en- 
dogenous lytic  system  is  likely  involved  in  breaking  down 
the  obstruction,  and  the  natural  history  of  stroke  ulti- 
mately is  repeifusion.  Prompt  revascularization  to  restore 
perfusion  may  minimize  the  extent  of  infarction  and  im- 
prove neurologic  outcome.  Neurologists  have  had  an  in- 
terest in  acute  revascularization  for  some  time.  Early 
work  with  thrombolytic  agents  was  carried  out  in  the 
1960s  and  1970s  using  intravenous  urokinase  and  strep- 
tokinase.13'14 These  early  clinical  studies  enrolled  patients 
at  varying  time  intervals  after  symptoms  began  and  were 
hampered  by  a lack  of  imaging  techniques  to  accurately 
differentiate  infarction  from  primary  hemorrhage.  The  re- 
sults failed  to  show  clinical  improvement,  and  this  early 
experience  led  to  a general  loss  of  enthusiasm  for  the  use 
of  fibrinolytic  agents  in  acute  stroke.  In  the  1970s,  how- 
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ever,  cardiologists  clearly  showed  a clinical  benefit  with 
thrombolytic  agents  in  patients  w ith  acute  myocardial  in- 
farction.15  In  these  patients  thrombolytic  agents  have  now 
become  routine  therapy,  and  urokinase,  streptokinase,  and 
tissue  plasminogen  activator  (tPA)  all  provide  effective 
coronary  artery  revascularization  when  administered  in 
the  first  6 to  12  hours.  Lytic  agents  are  associated  with 
coronary  reperfusion  rates  exceeding  80%  when  treat- 
ment is  administered  within  hours. 

With  thrombolytic  therapy,  the  goal  is  to  establish 
reperfusion  before  tissue  death.  The  demonstrated  effi- 
cacy of  thrombolytic  therapy  in  acute  myocardial  infarc- 
tion led  to  renewed  interest  in  lytic  therapy  for  stroke.  A 
multicenter  study  with  angiographically  documented  vas- 
cular occlusions  and  recanalizations  showed  a modest 
rate  of  reperfusion  ranging  from  20%  to  40%  using  intra- 
venous tPA.  It  appeared  most  successful  in  distal  branch 
vessel  occlusions.16  Hemorrhagic  infarction  was  common, 
although  neurologic  deterioration  related  to  bleeding  com- 
plications was  not. 

Alternative  approaches  in  thrombolytic  therapy  ap- 
pear necessary  to  improve  effectiveness.  Studies  with  in- 
travenous tPA  have  attempted  to  shorten  the  interval  to 
treatment  in  an  effort  to  improve  results.1718  Another  tech- 
nique has  been  to  pursue  the  intra-arterial  administration 
of  the  thrombolytic  agent.  The  lytic  agent  can  be  deliv- 
ered locally  at  the  site  of  the  occlusion  or  into  the  throm- 
bus itself.  This  technique  has  achieved  recanalization 
rates  of  90%  using  streptokinase  or  urokinase. 19  Clinical 
improvement  appeared  associated  with  the  establishment 
of  reperfusion  in  preliminary  series,  and  a randomized 
study  of  intra-arterial  urokinase  is  underway. 

Reperfusion  Injury 

Although  reperfusion  occurs  as  part  of  the  natural  his- 
tory of  embolic  stroke  and  is  the  desired  end  point  of  one 
strategy  in  acute  intervention,  it  may  be  associated  with  a 
cost  of  its  own.  Free  radical-mediated  injury  has  been 
proposed  as  a mechanism  underlying  reperfusion  injury.2" 
With  ischemia  the  tissue  develops  a relative  anaerobic 
metabolic  state  that  returns  to  aerobic  conditions  with 
reperfusion.  This  sequence  of  events  would  favor  oxida- 
tion and  free-radical  formation,  although  other  mecha- 
nisms of  free-radical  formation  are  likely  important  as 
well.  Toxicity  was  originally  thought  to  arise  from  perox- 
idative  damage  to  membrane  lipids,  but  peroxidative 
damage  has  been  shown  to  extend  to  proteins  and  DNA, 
which  may  play  a more  important  role  than  lipid  peroxi- 
dation.21-22 Edema,  both  cytotoxic  and  vasogenic,  has  been 
shown  to  be  induced  by  free-radical  damage. 

Confirmation  of  the  validity  of  this  concept  comes 
from  experimental  stroke  models.  Transient  ischemia  fol- 
lowed by  reperfusion  was  induced  by  unilateral  carotid 
artery  occlusion  for  three  hours.23  A 21-aminosteroid 
compound  thought  to  scavenge  oxygen-free  radicals  was 
given  intravenously  before  carotid  clamping  and  after 
reperfusion,  leading  to  an  increased  amount  of  neuronal 
survival.  Similar  studies  with  other  agents  known  to  scav- 
enge free  radicals  or  inhibit  formation  have  demonstrated 
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Figure  1. — Strategies  are  given  for  intervention  in  patients  with 
acute  stroke.  Combining  treatments  may  yield  maximal  benefit 
and  improve  neurologic  outcome. 


similar  neuronal  sparing  and  decreased  edema  formation. 
A brisk  inflammatory  response  accompanies  reperfusion, 
and  immune-mediated  cellular  damage  likely  also  con- 
tributes to  necrosis.  Agents  to  blunt  this  immune  response 
are  also  under  laboratory  study. 

One  of  the  21-aminosteroid  agents,  tirilazad  mesylate, 
is  currently  in  clinical  trial  for  ischemic  stroke.  Other 
agents  that  block  free-radical  tissue  damage  are  becoming 
available  for  clinical  trial. 

Innovations  in  Therapy 

Over  the  past  ten  years  innovative  advances  have  been 
made  in  the  understanding  of  cellular  injury  related  to 
ischemia.  Many  of  the  therapeutic  advances  are  driven  by 
the  profusion  of  pharmacologic  data  allowing  logical  in- 
tervention at  multiple  sites  in  the  stroke  process.  Evolving 
stroke  must  be  thought  of  in  terms  of  the  biochemical  bat- 
tles being  fought  in  ischemic  tissue  and  the  interventions 
that  must  be  launched  to  rescue  tissue.  Clearly  no  single 
strategy  is  likely  to  be  uniformly  successful  in  such  a 
complicated  problem.  A rational  intervention  will  ulti- 
mately include  the  administration  of  agents  to  provide 
protection  against  ischemia,  reestablish  perfusion,  and 
limit  reperfusion  injury. 

The  clinical  mandate  now  is  to  bring  stroke  care  to  a 
new  level.  There  is  every  potential  for  therapy  to  be  effec- 
tive when  administered  in  the  first  hours.  This  under- 
scores the  importance  of  community  education  and  a 
reordering  of  old  medical  priorities.  Patients  need  to  re- 
port stroke  symptoms  to  their  physicians  immediately, 
and  the  medical  system  must  come  to  recognize  stroke  as 
a true  neurologic  emergency  requiring  urgent  interven- 
tion. Much  work  remains  to  be  done  in  terms  of  insight- 
ful clinical  studies  to  select  the  most  useful  agents  and  to 
develop  an  efficacious  treatment  strategy. 
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Multiple  sclerosis  (MS)  is  the  most  common  cause  of 
nontraumatic  neurologic  disability  affecting  young 
adults  in  the  Northern  Hemisphere.  Although  its  cause  re- 
mains unknown,  recent  technologic  advances  in  im- 
munology. molecular  biology,  and  neuroimaging  have 
improved  our  understanding  of  the  pathogenesis  of  this 
disorder.  Advances  in  symptom-  and  disease-modifying 
therapies  have  accompanied  these  improvements.  In  this 
article  I review  the  effects  that  corticosteroids,  immuno- 
suppressants, and  interferon  beta- lb  (IFN-(31b)  have  had 
in  the  management  of  MS.  For  each  therapy  a discussion 
of  the  possible  mechanism  of  action  is  followed  by  a crit- 
ical review  of  selected  published  clinical  trials  and  a com- 
mentary on  the  effects  of  that  experience  on  clinical 
practice  and  experimental  therapeutics. 

Glucocorticosteroids  and 
Adrenocorticotropic  Hormone 
(Corticotropin) 

Glucocorticosteroids  are  the  most  commonly  used 
treatment  for  the  exacerbations  of  MS.  Although  the  pre- 
cise manner  by  which  they  exert  their  beneficial  effect  in 
MS  remains  unknown,  possible  mechanisms  of  action  in- 
clude a reduction  of  focal  defects  in  the  blood-brain  bar- 
rier as  shown  by  serial  gadolinium-enhanced  computed 
tomographic  (CT)  and  T1 -weighted  magnetic  resonance 
imaging  (MRI)  scans,1'3  a reduction  of  edema  associated 
with  focal  imaging  abnormalities  on  T2-weighted  MRI 
scans,3  an  improvement  in  axonal  conduction,4  a re- 
duction in  intrathecal  immunoglobulin  G synthesis  and 
intensity  of  oligoclonal  band  staining,5  and  immunosup- 
pression induced  by  the  steroid-mediated  blockade  of  cy- 
tokine gene  expression.6 

Glucocorticosteroids  and  Corticotropin  for 
Acute  Exacerbations  of  Multiple  Sclerosis 

The  first  clinical  trials  to  suggest  that  glucocortico- 
steroids and  corticotropin  had  clinical  efficacy  in  the 
treatment  of  MS  exacerbations  were  reported  in  1951  and 


1952. 78  These  trials  and  other  open  uncontrolled  trials 
of  that  era  led  to  the  sporadic  use  of  these  therapies 
in  clinical  practice.  The  subsequent  publication  of  the 
“Cooperative  Study  in  the  Evaluation  of  Therapy  in 
Multiple  Sclerosis:  ACTH  vs  Placebo”9  further  encour- 
aged the  use  of  corticotropin  for  MS  exacerbations.  Pa- 
tients in  this  multicenter,  double-masked  study  were 
randomly  assigned  to  receive  corticotropin  gel,  40  units 
intramuscularly  twice  a day  for  seven  days,  20  units  in- 
tramuscularly twice  a day  for  four  days,  and  20  units 
intramuscularly  each  day  for  three  days,  or  matched 
placebo  within  eight  weeks  of  an  exacerbation.  Consider- 
ably more  patients  treated  with  corticotropin  (65%)  than 
those  receiving  placebo  (47%)  had  improvement  in 
Kurtzke  Disability  Status  Scale  scores  four  weeks  after 
therapy  was  initiated.10  The  duration  of  these  benefits  was 
not  determined,  as  the  patients  were  not  observed  for 
longer  than  four  weeks.  This  study  substantially  influ- 
enced neurologic  practice  and  established  corticotropin  as 
an  accepted  treatment  of  MS  exacerbations. 

The  experience  gained  in  planning  and  implementing 
the  cooperative  study  also  had  a notable  effect  on  the 
manner  in  which  future  clinical  trials  in  MS  would  be 
conducted.  This  subsequent  effect  was  due  largely  to  the 
fact  that  several  of  the  cooperative  study  investigators 
were  also  members  of  a panel  convened  in  1965  to  evalu- 
ate experimental  trials  of  therapy  in  MS.  This  panel  pub- 
lished a list  of  problems  associated  with  clinical  trials  in 

JyJCJll(p552). 

The  difficulties  inherent  in  judging  the  effects  of  therapy  have  been 
stressed.  These  are  ( 1 ) lack  of  precision  in  the  diagnosis;  (2)  the  erratic 
and  unpredictable  course  [of  the  disease];  (3)  lack  of  a direct  method  for 
investigating  activity  of  the  disease;  (4)  the  existence  of  only  crude  pa- 
rameters for  quantifying  and  recording  the  clinical  course  of  the  disease; 
(5)  the  irreversibility  of  gliosis  and  its  masking  effect  on  disease  activ- 
ity elsewhere  in  the  nervous  system;  (6)  psychological  disturbances,  in- 
cluding hysterical  tendencies,  in  some  patients;  (7)  problems  of  keeping 
large  groups  of  patients  under  standard  conditions  of  therapy  or  control 
for  long  periods  (necessary  because  of  the  chronicity  and  erratic  nature 
of  the  disease);  (8)  imprecise  definitions  of  relapse. 
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ABBREVIATIONS  USED  IN  TEXT 

CT  = computed  tomographic 
IFN-(3  = interferon  beta 
IFN-(31b  = interferon  beta- lb 
IV  = intravenous 

MRI  = magnetic  resonance  imaging 
MS  = multiple  sclerosis 


This  report  also  considered  designs  for  comparing 
treatments,  prestudy  calculation  of  sample  size,  historical 
controls  versus  randomized  parallel-treatment  groups,  the 
double-blind  method  of  treatment  assignment,  the  bene- 
fits and  problems  associated  with  matched-pair  designs, 
inclusion  and  exclusion  criteria,  outcome  variables,  the 
difficulties  in  handling  dropouts  and  incomplete  follow- 
up, attention  to  the  use  of  confidence  intervals,  and  when 
there  is  no  statistically  significant  difference,  “the  power 
of  comparison.”  Many  of  the  recommendations  of  this 
panel  were  incorporated  into  the  design  of  the  cooperative 
study.  Thus,  the  design  of  this  study  became  the  gold 
standard  for  subsequent  clinical  trials  in  MS. 

Corticotropin  remained  the  preferred  treatment  of  MS 
exacerbations  until  1985.  That  year  it  was  reported  that 
patients  treated  with  1 gram  of  intravenous  (IV)  methyl- 
prednisolone  for  seven  days  were  clinically  more  im- 
proved than  patients  treated  with  60  units  of  intra- 
muscular corticotropin  tapered  by  20  units  each  week  for 
three  weeks,12  but  the  treatment  benefit  disappeared  three 
months  after  therapy  was  initiated.  Other  investigators 
observed  similar  clinical  improvements  for  4 to  12  weeks 
with  either  a shorter  course  of  IV  methylprednisolone 
sodium  succinate  (1  gram  daily  for  3 days)  or  the  corti- 
cotropin protocol  used  in  the  cooperative  study  (80  units 
for  7 days,  40  units  for  4 days,  and  20  units  for  3 days).13 
Although  clinical  benefits  appeared  to  be  equal  in  these 
treatment  groups,  fewer  adverse  effects  were  observed 
with  IV  methylprednisolone.  Similar  benefits  have  re- 
sulted from  alternative  protocols  of  IV  methylpredniso- 
lone administered  in  other  double-blind,  placebo- 
controlled,  randomized  clinical  trials.1415  The  doses  used 
in  these  treatment  protocols  ranged  from  1 5 mg  per  kg  of 
body  weight  daily  for  3 days  tapered  over  15  days,  to  500 
mg  daily  for  5 days.  The  administration  of  methylpred- 
nisolone, 500  mg  per  day  IV  for  5 days,  has  also  been  re- 
ported to  reduce  spasticity  in  patients  with  chronic 
progressive  MS  when  compared  with  saline  placebo.15 
This  benefit  was  only  evident  for  four  weeks  after  therapy 
was  initiated.  These  studies  encouraged  the  clinical  use  of 
high-dose  pulses  of  IV  methylprednisolone  for  the  treat- 
ment of  MS  exacerbations.  Further  support  for  this  treat- 
ment was  provided  by  the  observation  that  high-dose  IV 
methylprednisolone  therapy  reduced  intrathecal  immuno- 
globulin production,116  plaque  edema,  and  gadolinium 
enhancement  evidenced  by  serial  CT  and  MRI  scans.2,3 
These  effects  were  less  evident  with  lower  doses  of  corti- 
costeroids.2 

Although  there  is  no  agreement  regarding  the  optimal 
dose  or  duration  of  IV  methylprednisolone  therapy  for 


MS  exacerbations,  most  neurologists  currently  administer 
between  500  and  1,000  mg  of  IV  methylprednisolone 
daily  for  3 to  7 days,  followed  by  an  oral  prednisone  ta- 
per from  60  mg  for  10  to  21  days.  This  treatment  can  be 
administered  safely  on  an  outpatient  basis  unless  neuro- 
logic or  underlying  medical  conditions  warrant  admission 
to  a hospital.  This  dose  range  of  IV  methylprednisolone 
is  generally  well  tolerated,  but  insomnia,  restlessness,  eu- 
phoria, hypomania,  and  weight  gain  can  be  problematic.17 

Corticosteroids  and  Corticotropin  for 
Long-term  Management  of  Multiple  Sclerosis 

Although  steroids  are  widely  used  to  manage  acute  at- 
tacks in  patients  with  MS,  their  role  in  the  long-term  man- 
agement of  MS  has  not  been  rigorously  investigated.  It 
has  been  said  that  long-term  daily  use  of  corticosteroids 
does  not  substantially  slow  the  progression  of  disability.18 
In  1961  the  use  of  prednisolone  (10  to  15  mg  per  day 
orally)  was  compared  with  that  of  aspirin  (6  grams  per 
day  orally)  and  placebo  in  86  patients  observed  for  18 
months.19  The  trial  was  randomized,  and  patients  were 
matched  for  disability,  age,  course,  and  disease  duration. 
No  difference  was  seen  among  treatment  groups  by  mea- 
sures of  disability,  exacerbation  rate,  or  patient  self- 
assessment  at  6 or  18  months.  In  1967  the  results  of  the 
long-term  treatment  of  MS  with  corticotropin  were  re- 
ported.20 In  this  randomized,  controlled,  but  unblinded 
study,  181  patients  were  treated  with  corticotropin  (15  to 
25  units  intramuscularly  daily;  the  dose  was  adjusted  ac- 
cording to  “facial  mooning  just  evident”)  and  compared 
with  169  patients  who  were  treated  with  placebo.  Patients 
were  examined  every  3 months  for  16  months.  No  bene- 
fits were  found  in  the  corticotropin-treated  group. 

These  limited  data  do  not  support  the  long-term  use  of 
corticotropin  or  oral  prednisone.  No  studies  have  ad- 
dressed the  possible  value  of  intermittent  pulses  of  high- 
dose  IV  methylprednisolone  as  a disease-modifying 
therapy,  but  recent  observations  have  led  to  increased  en- 
thusiasm for  such  a study.  These  include  the  following: 

• Serial  MRI  studies  have  shown  that  new  lesions  are 
less  likely  to  develop  in  patients  with  relapsing  MS  dur- 
ing the  six-month  period  after  a single  course  of  IV 
methylprednisolone  therapy  than  during  the  six-month 
period  before  initiating  that  therapy,21  and 

• Steroid  treatment  may  delay  the  onset  of  MS  in  pa- 
tients with  isolated  optic  neuritis.22 

A two-year  study  comparing  the  relative  benefits  of 
bimonthly  pulses  of  10  mg  versus  500  mg  of  IV  methyl- 
prednisolone to  prevent  disease  progression  is  underway 
at  the  University  of  California,  San  Francisco-Mount 
Zion  Multiple  Sclerosis  Center  and  the  Cleveland  Clinic 
(principal  investigator,  D.E.G.).  A separate  trial  compar- 
ing IV  methylprednisolone  and  IFN-(31b  is  being  de- 
signed (principal  investigator,  R.  W.  Beck,  MD).  Because 
a double-blind  design  for  comparing  the  use  of  IV 
methylprednisolone  with  that  of  IFN-(31b  is  thought  to  be 
impractical,  it  has  been  suggested  that  rigorously  defined 
clinical  end  points  determined  by  a single  “blinded”  ex- 
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amining  physician  may  provide  the  most  acceptable  alter- 
native design  for  this  study.23 

Use  of  Glucocorticosteroids  and 
Corticotropin  in  the  Treatment  of 
Optic  Neuritis 

The  first  double-blind,  placebo-controlled,  prospec- 
tive study  of  corticotropin  use  in  optic  neuritis  was 
reported  in  1966. 24  The  authors  found  that  the  corti- 
cotropin-treated group  recovered  vision  faster,  but  at  one 
year  the  visual  acuities  of  the  two  groups  were  not  sub- 
stantially different.25  Similar  results  were  reported  for 
patients  with  optic  neuritis  treated  with  retrobulbar  ad- 
ministration of  triamcinolone.26  There  have  been  no  dou- 
ble-blind controlled  studies  of  oral  prednisone  therapy  for 
this  condition.  Despite  the  lack  of  evidence  of  long-term 
benefits  using  these  treatments.  59%  of  ophthalmologists 
and  81%  of  neurologists  before  1992  were  reported  to  use 
oral  prednisone  for  the  treatment  of  optic  neuritis.27 

This  treatment  practice  was  challenged  by  the  results 
of  the  Optic  Neuritis  Treatment  Trial  reported  in  1992. 28 
In  this  study  patients  were  randomly  assigned  to  one  of 
three  treatment  regimens:  oral  prednisone,  1 mg  per  kg 
daily  for  14  days;  IV  methylprednisolone.  250  mg  every 
six  hours  for  3 days,  followed  by  oral  prednisone,  1 mg 
per  kg  daily  for  1 1 days;  or  oral  placebo  for  14  days.  The 
first  two  regimens  were  followed  by  a short  oral  taper 
consisting  of  20  mg  on  day  14  and  10  mg  on  days  16  and 
18.  This  study  was  designed  specifically  to  determine 
whether  corticosteroids  produce  a benefit  in  visual  func- 
tion in  either  the  short  or  the  long  term— that  is,  two 
years— in  patients  with  acute  idiopathic  optic  neuritis.  In 
this  regard  the  results  of  the  study  showed  that  compared 
with  placebo,  IV  methylprednisolone  accelerated  the  re- 
covery of  vision  but  did  not  improve  visual  outcome  after 
one  year,  oral  prednisone  therapy  did  not  improve  visual 
outcome  at  any  time,  and  more  patients  who  received  oral 
prednisone  had  subsequent  optic  neuritis  than  patients 
who  received  IV  methylprednisolone.  Although  the  ef- 
fects of  this  trial  on  clinical  practice  have  not  yet  been 
formally  assessed,  it  is  reasonable  to  predict  that  IV 
methylprednisolone  therapy  will  replace  the  use  of  oral 
prednisone  for  the  treatment  of  acute  optic  neuritis  asso- 
ciated with  impaired  visual  acuity. 

Optic  neuritis  is  frequently  the  first  manifestation  of 
MS.29  For  this  reason  the  study  group  of  the  Optic  Neuri- 
tis Treatment  Trial  has  subsequently  determined  the  pro- 
portion of  patients  in  each  treatment  arm  who  during  the 
24-month  trial  period  were  diagnosed  with  clinically  def- 
inite multiple  sclerosis.30  Patients  receiving  IV  methyl- 
prednisolone had  a reduced  incidence  of  clinically 
definite  MS  during  the  two-year  study  period.22  Although 
the  study  has  some  design  limitations,31  its  results  have 
the  potential  to  change  the  routine  clinical  treatment  of 
isolated  acute  optic  neuritis.  Should  we  extrapolate  these 
observations  to  patients  with  isolated  idiopathic  acute 
myelopathy  or  isolated  idiopathic  brain-stem  dysfunc- 
tion? This  seems  premature,  even  though  both  of  these 
conditions,  particularly  when  associated  with  an  abnor- 


mal MRI.  have  been  shown  to  be  associated  with  an  in- 
creased risk  of  MS  subsequently  developing.32,33  Further 
studies  that  examine  the  role  of  IV  methylprednisolone 
therapy  in  patients  with  isolated  optic  neuritis,  myelopa- 
thy, and  brain-stem  signs  are  needed. 

Immunosuppressive  Therapy 

The  use  of  immunosuppressant  therapies  in  multiple 
sclerosis  has  been  based  on  the  hypothesis  that  it  is  an  au- 
toimmune disease.  Although  not  proved,  this  hypothesis 
is  supported  by  considerable  empirical  evidence  derived 
from  patients  with  MS  and  animal  models  of  the  disease, 
including  the  following: 

• Similarities  between  MS  and  animal  models  of 
chronic  relapsing  experimental  allergic  encephalomye- 
litis,34 

• Elevated  intrathecal  oligoclonal  immunoglobulin 
production,35 

• A characteristic  distribution  of  cytokines  and  T-cell 
subsets  within  acute  and  chronic  plaques  of  MS,36 

• An  association  of  disease  frequency  with  specific 
HLA-DR  haplotypes  in  several  different  ethnic  groups 
and  an  MS  susceptibility  locus  linked  to  the  T-cell  recep- 
tor (3-chain  complex,37 

• Diminished  suppressor  cell  number  and  function 
and  possible  correlation  of  these  abnormalities  with  dis- 
ease activity,38 

• Clinical  worsening  seen  with  the  administration  of 
interferon  gamma,39  and 

• Transient  benefit  seen  with  immunosuppressive 
therapy.40 

Azathioprine 

Azathioprine  is  a purine  analogue  designed  as  a “pro- 
drug”  to  permit  the  slow  liberation  of  the  active  me- 
tabolites 6-mercaptopurine  and  6-thioinosinic  acid  into 
tissues.  Because  the  maximal  in  vivo  immunosuppressive 
effect  requires  three  to  six  months  of  daily  use,  azathio- 
prine is  frequently  combined  with  more  rapidly  acting 
corticosteroids.  The  precise  mechanism  of  action  is  un- 
certain. Several  studies  have  shown  that  it  suppresses 
cell-mediated  hypersensitivity  reactions  and  produces  al- 
terations in  antibody  production.41 

In  all,  21  clinical  trials  of  azathioprine  use  in  multiple 
sclerosis  have  been  published  since  the  initial  report  in 
1969  by  Tucker  and  Kapphahn.42  Seven  of  these  trials 
were  controlled  and  involved  patients  with  either  exacer- 
bating or  chronic  progressive  MS.43-19  A meta-analysis  of 
these  seven  studies  demonstrates  a small  but  significant 
benefit  of  azathioprine.50  The  relative  odds  of  remaining 
exacerbation  free  for  three  years  while  taking  azathio- 
prine compared  with  placebo  was  1.97. 50  This  benefit 
compares  favorably  with  the  reduction  in  exacerbation 
rate  reported  with  IFN-(31b  in  relapsing-remitting  MS.51 
Similar  to  IFN-(3 1 b,  azathioprine  offers  only  a modest  de- 
gree of  protection  against  the  progression  of  disability. 
This  effect  is  of  questionable  significance  and  requires 
two  to  three  years  before  becoming  evident. 


WJM,  September  1994 — Vol  161,  No.  3 


Therapies  for  Multiple  Sclerosis — Goodkin  295 


Various  manifestations  of  toxicity  with  azathioprine 
are  common,  but  the  cessation  of  therapy  is  necessary  in 
less  than  10%  of  patients  with  MS.  Therapy  is  most  com- 
monly stopped  because  of  drug-related  fever,  rash,  or  gas- 
trointestinal intolerance.52'54 

The  slight  but  consistent  reduction  in  relapse  rate  with 
limited  toxicity  and  the  availability  of  the  drug  have 
helped  to  establish  azathioprine  as  the  most  commonly 
used  immunosuppressant  therapy  in  MS.  In  1987  azathio- 
prine was  used  as  a standard  treatment  in  some  European 
MS  treatment  centers.55-56  It  is  anticipated  that  its  use  will 
decline  in  this  country  as  IFN-plb  becomes  increasingly 
available.  Considering  its  clinical  risk-to-benefit  profile 
and  its  favorable  cost  and  ease  of  administration  relative 
to  IFN-pib,  azathioprine  will  probably  continue  to  have 
a limited  role  in  the  management  of  patients  with  relaps- 
ing MS. 

Cyclophosphamide 

Cyclophosphamide  is  an  alkylating  agent  with  both 
cytotoxic  and  immunosuppressive  effects.  Monthly  IV 
cyclophosphamide  administration  in  doses  ranging  from 
1 ,000  to  2,000  mg  per  m2  of  body  surface  results  in  a pro- 
nounced reduction  of  the  number  of  T-helper  or  inducer 
cells  and  a less  striking  decrease  in  suppressor  or  cyto- 
toxic cells  in  patients  with  MS.57  Monthly  pulses  of  IV 
cyclophosphamide  for  a year  induced  reductions  in  the 
numbers  of  suppressor  or  cytotoxic  cells,  natural  killer 
cells,  and  in  antibody-dependent  cellular  cytotoxicity 
functions  lasting  from  one  to  two  months.  In  addition,  re- 
duced B-cell  numbers  in  these  patients  recovered  in  two 
to  four  months,  whereas  the  recovery  of  helper  cell  sub- 
sets and  total  T-cell  numbers,  helper:suppressor  ratio,  and 
proliferative  responses  to  mitogens  took  more  than  four 
months.58  Others  have  found  that  the  decrease  in  help- 
er cell  subset  populations  can  still  be  demonstrated  as 
long  as  13.5  years  after  IV  cyclophosphamide  therapy  (8 
grams  in  20  days).59 

In  1983  the  results  of  a randomized,  unblinded  trial 
comparing  IV  cyclophosphamide  with  corticotropin, 
corticotropin  alone,  and  oral  cyclophosphamide,  corti- 
cotropin, and  plasma  exchange  in  58  patients  with 
chronic  progressive  MS  were  reported.60  A statistically 
significant  reduction  in  the  proportion  of  patients  experi- 
encing clinical  progression  was  seen  after  12  months 
in  the  patients  receiving  cyclophosphamide  with  corti- 
cotropin. Of  the  cyclophosphamide-corticotropin-treated 
group,  80%  were  stabilized  or  had  improved  Kurtzke  Dis- 
ability Status  Scale  scores10  at  12  months  compared  with 
20%  of  the  group  receiving  only  corticotropin  for  21 
days.  Although  the  benefits  were  no  longer  evident  two 
years  after  therapy  was  initiated,  this  study  offered  a new 
treatment  option  for  patients  with  chronic  progressive 
multiple  sclerosis.  Neurologists  began  to  use  this  drug 
shortly  after  this  report  appeared. 

Other  investigators  began  to  explore  the  possibility 
that  booster  injections  of  cyclophosphamide  might  pro- 
long the  clinical  benefits  reported  with  cyclophosphamide 
induction.  In  one  study,  patients  with  chronic  progressive 


MS  were  randomly  assigned  to  bimonthly  cyclophos- 
phamide booster  injections  (700  mg  per  m2)  or  no  further 
cyclophosphamide  treatment  following  completion  of  the 
Hauser  induction  regimen.61  A trend  was  seen  favoring 
the  patients  treated  with  booster  injections,  but  this  trend 
did  not  reach  statistical  significance.  A subsequent  report 
by  the  Northeast  Cooperative  Sclerosis  Treatment  Group 
suggested  that  bimonthly  boosters  were  associated  with 
prolonged  stability  of  patients  with  chronic  progressive 
MS.62  Of  the  patients  initially  treated  with  induction  and 
subsequently  treated  with  bimonthly  cyclophosphamide 
boosters,  38%  were  stable  or  improved  compared  with 
24%  of  the  patients  who  received  only  induction  therapy. 
These  findings  encouraged  the  use  of  cyclophosphamide 
induction  and  subsequent  bimonthly  cyclophosphamide 
boosters  by  neurologists  providing  care  to  patients  with 
multiple  sclerosis. 

In  a placebo-controlled,  single-blind  study  of  IV  cy- 
clophosphamide therapy,  22  patients  with  MS  received 
IV  cyclophosphamide  without  corticosteroids  or  corti- 
cotropin, and  20  control  patients  received  IV  folic  acid.63 
Twelve  months  after  treatment,  64%  of  the  cyclophos- 
phamide- and  14  of  the  placebo-treated  group  (70%) 
showed  evidence  of  stable  or  improved  functional  status 
as  measured  by  disability  status  scale  scores.  The  absence 
of  any  notable  benefit  found  in  this  single-blind,  placebo- 
controlled  trial,  as  well  as  the  toxicity  that  occurred  in 
similarly  treated  patients  in  clinical  practice,  began  to 
dampen  initial  enthusiasm  for  the  use  of  cyclophos- 
phamide in  patients  with  chronic  progressive  MS.  Sup- 
port for  this  therapy  eroded  further  after  the  report  of  the 
Canadian  Cooperative  Multiple  Sclerosis  Study  Group 
Trial  of  plasmapheresis  and  cyclophosphamide  in  MS.64 
This  multicentered,  single-blind,  randomized  trial  also 
failed  to  detect  any  important  difference  in  treatment  ben- 
efit in  patients  treated  with  IV  cyclophosphamide  and  oral 
prednisone;  daily  oral  cyclophosphamide,  alternate-day 
prednisone,  and  weekly  plasma  exchange;  and  placebo 
medications  and  sham  plasma  exchange.  The  reasons  for 
inconsistent  results  when  using  IV  cyclophosphamide  for 
patients  with  chronic  progressive  MS  are  not  entirely 
clear  but  have  been  attributed  to  differences  in  drug 
doses,  patient  selection,  and  criteria  for  clinical  deteriora- 
tion.65-66 The  final  report  from  the  Northeast  Cooperative 
Sclerosis  Treatment  Group  suggests  that  benefits  ob- 
served with  cyclophosphamide  treatment  may  be  re- 
stricted to  patients  younger  than  40  years  and  those  with 
a secondary  progressive  as  opposed  to  a primary  progres- 
sive clinical  course  since  disease  onset.64 

In  summary,  clinical  benefits  observed  with  cy- 
clophosphamide therapy  are  generally  marginal,  and  tox- 
icity is  frequently  problematic.  It  may  prove  to  be  that 
benefits  are  restricted  to  MS  patients  who  are  younger 
than  40  with  secondary  progressive  disease.  At  present 
most  neurologists  agree  that  cyclophosphamide  has  little 
benefit  and  substantial  toxicity  in  patients  older  than  40 
with  a progressive  course  since  their  disease  onset.  A 
meta-analysis  of  the  conflicting  data  from  previous  stud- 
ies would  be  of  considerable  interest  to  clinicians  who  re- 
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main  undecided  whether  to  use  cyclophosphamide  as  a 
possible  treatment  of  patients  with  secondary  chronic  pro- 
gressive MS  who  are  younger  than  40  years. 

Interferon  Beta-lb 

In  1957  Isaacs  and  Lindenmann  described  a sub- 
stance secreted  by  virus-exposed  cells  that  “interfered 
with”  viral  replication  and  was  accordingly  called  “inter- 
feron.”67 Since  the  original  description,  three  molecular 
species  of  interferons— a,  3,  and  y — have  been  defined, 
initially  by  their  antigenicity  and  subsequently  by  molec- 
ular cloning.  All  three  species  of  interferons  possess  an- 
tiviral activity,  but  their  other  biologic  activities  show 
important  differences.41 

The  rationale  for  using  interferons  as  therapeutic 
agents  in  multiple  sclerosis  arises  from  their  antiviral  and 
immunomodulatory  properties,68  their  limited  toxicity 
with  clinical  use,69  and  the  deficient  production  of  both 
type  I (IFN-a  and  IFN-3)  and  type  II  interferons  (IFN-y) 
by  cells  isolated  from  patients  with  multiple  sclerosis.70 
Both  recombinant  (synthesized  in  the  cell  cultures  pro- 
grammed with  interferon  genes)  and  natural  (purified 
from  cell  cultures  stimulated  to  produce  interferon)  re- 
agents have  been  administered.  The  greater  purity  and 
greater  availability  of  the  recombinant  interferons  have 
made  them  agents  of  choice  for  the  applications. 

The  first  trial  of  any  interferon  in  the  treatment  of 
multiple  sclerosis  was  reported  in  1981. 71  In  this  random- 
ized, controlled  but  unblinded  pilot  study,  20  patients 
were  administered  natural  fibroblast  IFN-3  ( 1 million  IU 
per  m2)  by  repeated  lumbar  punctures.  The  intrathecal 
route  of  administration  was  used  because  of  concerns 
that  IFN-3  might  not  be  able  to  cross  the  blood-brain 
barrier,  as  parenterally  administered  interferon  could  not 
be  detected  in  the  cerebrospinal  fluid.  These  concerns 
were  subsequently  addressed  by  demonstrating  that  par- 
enteral interferon  regulates  gene  expression  within  the 
central  nervous  system.7273  Fewer  exacerbations  report- 
edly occurred  in  patients  receiving  IFN-3  than  in  control 
patients.71  Furthermore,  exacerbation  rates  during  the  ad- 
ministration of  IFN-3  were  lower  than  prestudy  rates. 
Subsequently,  a randomized  double-blind  trial  of  in- 
trathecal IFN-3  m multiple  sclerosis  showed  a signifi- 
cant difference  in  exacerbation  rates  between  treated  and 
control  patients.74  Control  patients  in  this  study  under- 
went sham  lumbar  punctures. 

The  first  phase  III  trial  of  parenteral  recombinant 
IFN-3seM7  (IFN-3 lb)  has  recently  been  completed.51-75  In 
this  1 1 -center  study,  372  patients  with  exacerbating  or  re- 
mitting MS  were  randomly  assigned  to  one  of  three  treat- 
ment groups:  placebo,  1 .6  million  IU  of  IFN-3  lb,  and  8 
million  IU  of  IFN-3  lb,  self-administered  by  subcuta- 
neous injection  every  other  day  for  two  to  three  years. 
Patients  selected  for  this  study  had  at  least  two  exacerba- 
tions during  the  two  years  before  study  entry.  All  patients 
were  ambulatory  without  assistance  and  had  a relatively 
recent  diagnosis  of  multiple  sclerosis  (mean  duration 
from  diagnosis  in  the  three  groups  ranged  from  3.9  to  4.7 
years).  All  groups  were  well  matched  for  various  demo- 


graphic and  disease  characteristics.  The  primary  end 
points  of  the  study  were  the  exacerbation  rate  and  the  pro- 
portion of  patients  remaining  free  from  exacerbations. 

The  investigators  found  dosage-dependent  therapeu- 
tic benefits  for  the  active  treatment  groups  as  measured 
by  the  primary  end  points.  Patients  treated  with  8 million 
IU  of  IFN-3  lb  had  a 33%  decrease  in  the  on-study  exac- 
erbation rate  compared  with  placebo  recipients.  Benefits 
were  also  seen  for  the  severity  of  exacerbations,  a sec- 
ondary outcome  measure.  Of  note  is  that  all  treatment 
groups  continued  to  experience  progression  of  impair- 
ment,76 and  no  significant  difference  in  the  proportion 
of  patients  having  sustained  progression  was  observed 
among  the  three  groups. 

This  was  the  first  clinical  trial  of  multiple  sclerosis 
to  show  conclusively  a difference  in  serial  MRI  activity 
favoring  the  active  treatment  groups  compared  with 
placebo  recipients.75  The  placebo-treated  group  had  a 
mean  increase  in  lesion  area  of  17.1%  after  three  years 
compared  with  a mean  decrease  of  6.2%  in  the  high- 
dosage  IFN-3  lb  group  (P  = .002).  In  addition,  a separate 
subgroup  of  52  patients  from  one  study  site  underwent 
MRI  every  six  weeks  for  two  years.  A 75%  reduction  in 
the  rate  of  new  lesion  formation  compared  with  placebo 
recipients  was  observed  in  patients  who  received  high- 
dosage  IFN-3  lb.  This  finding  played  an  important  role 
in  the  release  of  IFN-3  lb  f°r  relapsing  MS  because  the 
reduction  in  exacerbation  rate  reported  for  this  drug  was 
no  more  impressive  than  that  reported  for  azathioprine  or 
copolymer.48-77  Whether  the  reduction  in  MRI  activity 
will  eventually  translate  into  a reduction  of  the  progres- 
sion of  functional  impairment  remains  to  be  seen. 
Clearly  if  such  a benefit  is  found,  it  will  take  longer  than 
three  years  to  become  evident. 

The  release  of  recombinant  IFN-3  lb  (Betaseron)  has 
already  had  a noticeable  effect  on  neurologists,  patients 
with  MS  and  their  families,  and  clinical  investigators  con- 
ducting ongoing  clinical  trials  in  MS.  A new  sense  of 
therapeutic  optimism  is  clearly  evident.  Although  Beta- 
seron has  been  released  only  for  use  for  relapsing-remit- 
ting  ambulatory  MS,  all  patients  with  MS  and  their 
neurologists  have  shown  a keen  interest  in  obtaining  this 
drug.  Because  the  drug  supply  has  been  limited,  a lottery 
was  developed  to  ensure  equal  access  for  all  eligible  pa- 
tients. Although  well  intentioned,  the  lottery  has  created 
a sense  of  panic  in  many  patients  who  are  fearful  their 
condition  will  deteriorate  while  they  are  waiting  for  med- 
ication to  become  available.  This  sense  of  panic  is  often 
fueled  by  unrealistic  therapeutic  expectations.  Neurolo- 
gists have  responded  by  providing  educational  materials 
to  help  patients  understand  the  therapeutic  potential  of 
Betaseron.  Many  neurologists  in  an  effort  to  minimize  the 
panic  experienced  by  their  patients  have  also  responded 
by  quickly  registering  every  MS  patient  for  the  lottery, 
whether  ambulatory  and  relapsing,  nonambulatory  and 
relapsing,  or  with  chronic  progressive  MS.  As  a result, 
some  nonambulatory  relapsing  patients  and  ambulatory 
patients  with  chronic  progressive  MS  have  received  low 
lottery  numbers  and  an  equal  number  of  eligible  ambula- 
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tory  relapsing  patients  are  possibly  being  denied  early  ac- 
cess to  therapy.  It  is  anticipated  that  this  sense  of  urgency 
and  the  resulting  inequities  will  resolve  as  the  supply  of 
Betaseron  increases  over  the  next  two  years. 

Investigators  have  expressed  concerns  about  the  effect 
that  Betaseron  may  have  on  the  feasibility  of  undertaking 
new  or  completing  ongoing  clinical  trials  of  alternative 
promising  therapies  for  MS.  It  is  expected  that  the  release 
of  Betaseron  will  result  in  increased  patient  attrition  from 
ongoing  clinical  trials  and  decrease  the  patient  pool  avail- 
able for  enrollment  in  future  studies.  The  ethical  and 
practical  considerations  relevant  to  MS  investigators  con- 
ducting or  planning  future  clinical  trials  have  recently 
been  reviewed.78  It  has  been  suggested  that  all  clinical  trial 
participants  be  notified  of  any  newly  approved  therapy 
and  given  the  opportunity  to  receive  it.  Future  study  fea- 
sibility may  be  improved  by  making  use  of  survival 
analysis  techniques  that  permit  patients  for  whom  treat- 
ment has  failed  who  receive  the  promising  new  experi- 
mental drug  or  placebo  to  be  removed  from  the  study  at 
the  earliest  possible  time.  This  would  free  patients  to  re- 
ceive the  new  approved  therapy  or  alternative  therapies.78 
It  has  also  been  suggested  that  clinical  trial  designs 
should  provide  for  an  external  monitoring  committee 
charged  with  the  responsibility  of  stopping  an  ongoing 
study  when  inadequate  enrollment  or  excessive  patient  at- 
trition jeopardizes  the  study’s  feasibility.78 

Summary 

Corticosteroids,  corticotropin,  azathioprine,  cyclo- 
phosphamide, and  IFN-pib  have  each  had  a substantial 
effect  on  the  care  of  patients  with  multiple  sclerosis  and 
the  design  of  subsequent  clinical  trials  of  experimental 
therapeutics  for  MS.  The  use  of  MRI  scanning76  and  more 
sensitive  clinical  outcome  measures79  will  possibly  enable 
us  to  complete  clinical  trials  in  a fraction  of  the  time  re- 
quired for  earlier  trials.  The  release  of  Betaseron,  which 
favorably  alters  the  attack  rate  in  ambulatory  patients  with 
relapsing-remitting  MS  has  brought  a sense  of  renewed 
optimism  to  patients  with  MS,  their  families,  and  their 
care  providers.  New  promising  therapies  for  chronic  pro- 
gressive MS8"81  and  biologic  products82  possibly  capable 
of  enhancing  the  effects  of  IFN-fMb  in  patients  with  re- 
lapsing MS  are  setting  the  stage  for  additional  important 
therapeutic  advances  in  this  disease. 
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Headache-prone  patients  have  many  highly  effective  therapeutic  options  open  to  them.  Used  only  at 
the  time  of  headache,  sumatriptan  succinate  by  mouth  or  injection  and  dihydroergotamine  nasal 
spray  are  novel  choices  now  or  soon  to  be  available.  The  original  migraine  therapy,  ergotamine,  is 
highly  effective  in  its  rectal  suppository  formulation,  when  used  at  a subnauseating  dosage.  Valproate 
sodium  is  the  latest  addition  to  the  many  therapies  available  for  long-term  stabilization. 

(Raskin  NH:  Headache,  In  Neurology — From  Basics  to  Bedside  [Special  Issue],  West  | Med  1994;  161:299-302) 


Most  of  us  are  subject  to  headache  from  time  to  time. 

The  mechanism  for  generating  ordinary  headaches 
may  be  activated  by  worry  and  anxiety,  but  stress  does  not 
appear  to  be  necessary  for  the  symptom  to  occur.1-2  Ge- 
netic factors  may  augment  this  system,  resulting  in  a sus- 
ceptibility to  more  frequent  or  more  severe  head  pain, 
with  or  without  associated  neurologic  symptoms.-'  The 
term  “migraine”  is  being  used  increasingly  to  refer  to 
such  a susceptibility  to  head  pain  in  contradistinction  to 
its  previous  usage  as  an  aggregation  of  certain  symptoms. 
Thus,  stress-related  headaches,  perhaps  the  commonest 
syndrome  reported  by  patients,  are  examples  of  the  ex- 
pression of  this  susceptibility  after  provocation  by  an  ad- 
equate stimulus;  a similar,  if  not  identical,  mechanism  is 
identified  by  the  activation  of  headache  by  red  wine,  nor- 
mal menses,  and  exposure  to  glare  and  certain  odors.4 

The  drugs  that  have  proved  to  be  effective  in  treating 
migraine  were  uncovered  empirically  or  for  actions  later 
shown  to  be  unrelated  to  the  benefits  observed  clinically. 
These  agents  traditionally  have  been  classified  according 
to  their  actions  in  other  conditions  for  which  an  effect 
outside  the  central  nervous  system  has  usually  been  im- 
plicated. Included  in  this  group  are  vasoconstrictors  (er- 
gotamine tartrate,  dihydroergotamine  mesylate,  suma- 
triptan succinate),  serotonin  antagonists  (methysergide 
maleate,  cyproheptadine  hydrochloride),  (3-adrenergic 
receptor  blockers  (propranolol  hydrochloride,  nadolol), 
an  antidepressant  (amitriptyline  hydrochloride),  and 
antiprostaglandins  (naproxen,  ketoprofen)  (Figure  1). 
There  is  evidence  that  the  effect  of  propranolol  in  mi- 
graine is  mediated  by  an  action  other  than,  or  in  addition 
to,  (3-adrenergic  receptor  blockade  and,  similarly,  that 
amitriptyline  probably  does  not  act  as  an  antidepressant. 
Although  it  is  possible  that  some  of  these  actions  are 
relevant  to  the  drugs’  effectiveness  in  migraine,  sev- 
eral lines  of  evidence  suggest  that  their  common 
mode  of  action  may  be  to  stabilize  central  inhibitory 
mechanisms.5 

The  introduction  of  sumatriptan,  a selective  agonist  of 


a specific  subgroup  of  serotonin  receptors  and  an  unusu- 
ally effective  agent  in  aborting  acute  headache  attacks, 
has  awakened  interest  in  the  treatment  of  this  common 
ailment.  In  this  review  I focus  on  therapeutic  advances  in 
this  area. 

Treatment  of  Acute 
Headache  or  Migraine 

In  general,  an  adequate  dose  of  whichever  agent  is 
chosen  should  be  used  at  the  start  of  an  attack.  If  addi- 
tional medication  is  required  in  30  to  60  minutes  because 
symptoms  return  or  have  not  abated,  the  initial  dosage 
should  be  increased  for  subsequent  attacks.  Drug  absorp- 
tion is  impaired  during  attacks  because  of  reduced  gas- 
trointestinal motility.  Absorption  is  delayed  in  the  absence 
of  nausea  and  is  related  to  the  severity  of  the  attack  but 
not  the  duration.6  Therefore,  when  oral  agents  fail,  the 
major  options  are  rectal  administration  of  ergotamine, 
subcutaneous  sumatriptan,  parenteral  dihydroergotamine, 
and  intravenous  chlorpromazine  hydrochloride  or  pro- 
chlorperazine maleate. 

For  patients  with  a prolonged  buildup  of  headache, 
oral  agents  may  suffice.  When  aspirin  and  acetaminophen 
fail,  the  addition  of  butalbital  and  caffeine  to  these  anal- 
gesics is  highly  effective;  ibuprofen  (600  to  800  mg)  and 
naproxen  (375  to  750  mg)  are  often  useful.  Isometheptene 
compound,*  one  to  two  capsules,  is  effective  for  mild  to 
moderate  “stress  headaches.”7  When  these  measures  fail, 
more  aggressive  therapy  should  be  considered. 

Ergotamine  Tartrate 

The  oral  and  rectal  absorption  of  ergotamine  tartrate  is 
unpredictable,  as  it  varies  widely  among  individual  pa- 
tients. Bioavailability  is  less  than  5%  for  the  oral  dosage 
form,  but  it  is  considerably  higher  after  rectal  dosing.8 
Peak  plasma  concentrations  are  reached  about  an  hour  af- 
ter oral  or  rectal  dosing.  Plasma  levels  after  rectal  admin- 

* All  isometheptene  compounds  contain  65  mg  of  isometheptene  mucate,  100 
mg  of  dichloralphenazone.  and  325  mg  of  acetaminophen. 
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ABBREVIATIONS  USED  IN  TEXT 

DHE  = dihydroergotamine 

NSAIDs  = nonsteroidal  anti-inflammatory  drugs 


istration  are  higher;  one  study  showed  levels  20  times 
higher.1’  Effectiveness,  as  assessed  by  peripheral  arterial 
constriction,  is  much  greater  after  rectal  than  oral  admin- 
istration of  the  drug.  Its  biologic  effects  last  much  longer 
than  its  short  elimination  half-life  of  two  to  three  hours 
would  suggest. 

Ergotamine  produces  powerful  and  selective  constric- 
tion of  the  external  carotid  artery  and  its  branches.  Only 
slight  a-adrenergic  blockade  occurs  at  doses  used  clini- 
cally, and  the  vasoconstrictor  effect  is  mediated  by  a di- 
rect effect  on  arterial  serotonin  receptors.  Extracranial 
arterial  constriction  is  likely  important  to  ergotamine’s  ef- 
ficacy, but  the  extracranial  arteries  may  not  be  the  drug’s 
primary  site  of  action.  Several  ergot  alkaloids  have  been 
found  to  depress  the  firing  rate  of  serotonergic  neurons  of 
the  brain-stem  raphe,  the  origin  of  inhibitory  projections 
to  the  forebrain;  thus,  stabilization  of  this  system  may  be 
the  major  mode  of  action  of  ergotamine.5 

An  adequate  dose  should  be  taken  as  soon  as 
possible— not  divided  into  half-hourly  or  hourly  supple- 
ments; if  the  initial  dose  fails,  subsequent  doses  usually 
fail  also.  If  possible,  a dose  that  does  not  cause  nausea 
should  be  determined.  A dose  that  provokes  nausea — 
probably  a centrally  mediated  side  effect— is  too  high  and 
may  even  intensify  a migraine  attack.  The  appropriate 
dosage  of  ergotamine  is  best  arrived  at  by  determining  the 
patient’s  capacity  to  tolerate  ergotamine  during  a head- 
ache-free  period.  The  average  dose  of  a rectal  suppository 
is  half  ( 1 mg),  so  that  if  a patient  is  seen  for  the  first  time 
during  a headache  attack,  I give  1 mg  immediately,  and  if 
there  is  no  evidence  of  improvement  in  45  minutes,  an- 
other 1 -mg  dose  may  be  given. 

Dihydroergotamine  Mesylate 

Introduced  about  ten  years  after  ergotamine,  dihy- 
droergotamine mesylate  (DHE)  was  found  to  be  at  least 
equally  effective  in  aborting  acute  attacks  of  migraine.  In 
contrast  to  ergotamine,  DHE  produces  only  modest  arteri- 
al constriction10  but  is  a potent  venoconstrictor."  As  with 
ergotamine,  idiosyncratic  hypersensitivity  to  the  drug  oc- 
casionally occurs,  and  rare  instances  of  severe  peripheral 
arterial  spasm  and  coronary  spasm  have  been  reported.12 
Unlike  ergotamine,  DHE  does  not  produce  physical  de- 
pendence.13 

Given  intravenously,  DHE  produces  less  nausea  than 
ergotamine,  and  thus,  if  preceded  by  an  antiemetic,  it  can 
be  used  when  a migraine  attack  is  attended  by  vomit- 
ing.1'115 Subcutaneous  or  intramuscular  administration  of 
1 mg  usually  suffices  for  90%  of  patients.16  Patients  can 
be  taught  to  administer  a subcutaneous  dose.  A nasal  in- 
stillation form  is  not  as  effective. 

Adverse  effects  of  the  drug  may  include  diarrhea,  leg 
muscle  pain,  and  abdominal  discomfort.  Patients  with 
Prinzmetal’s  angina  should  be  excluded  from  this  therapy 


Figure  1. — The  diagram  shows  the  actions  of  the  antimigraine 
drugs  at  the  brain-stem  and  forebrain  synapses.  The  solid  arrows 
indicate  stimulative  or  agonist  properties;  the  segmented  arrows 
indicate  inhibitory  properties.  5'  AMP  = 5'-adenosine  monophos- 
phate, cyclic  AMP  = adenosine  3':5'-cyclic  phosphate,  HCI  = hydro- 
chloride, 5-HIAA  = 5-hydroxyindoleacetic  acid 

because  of  the  risk  of  precipitating  attacks  through  ergot 
hypersensitivity.  Like  other  ergot  derivatives,  DHE  is  con- 
traindicated in  pregnancy. 

The  venoconstrictor  effect  of  DHE  persists  for  about 
eight  hours  after  intravenous  administration.11  The  ma- 
jor metabolite  of  DHE,  8'-hydroxy-dihydroergotamine, 
reaches  plasma  concentrations  that  are  five  to  seven  times 
higher  than  those  of  DHE  itself  and  possesses  similar 
pharmacologic  effects.17  Pharmacodynamic  efficacy  per- 
sists after  drug  withdrawal  and  in  the  absence  of  measur- 
able drug  levels.11  Both  DHE  and  its  major  metabolite 
bind  selectively  to  brain  serotonin  receptors.  Dihydroer- 
gotamine’s  lack  of  important  arterial  constrictor  effects 
emphasizes  the  importance  of  these  central  receptor  ac- 
tions to  the  agent’s  action  in  migraine. 

Phenothiazines 

Two  controlled  studies  have  clearly  demonstrated  that 
intravenous  chlorpromazine  hydrochloride,  0. 1 mg  per  kg 
of  body  weight,18  and  prochlorperazine  maleate,  10  mg,19 
are  highly  effective  in  terminating  migrainous  episodes. 
The  chlorpromazine  protocol  allowed  for  repeating  the 
dose  every  15  minutes  as  needed  for  a total  of  three  doses; 
of  the  24  patients  who  received  chlorpromazine,  6 re- 
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TABLE  1 .—Drug  Stabilization  of  Migraine 

Drug 

Tablet  Size, 
mg 

Daily  Dose  Range, 
mg 

Most  Common  Side  Effects 

Propranolol  hydrochloride 

..  10,20,40,60,80,90 

Sustained-release:  60,  80, 1 20, 1 60 

40-320 

Fatigue,  insomnia,  lightheadedness,  impotence 

Amitriptyline  hydrochloride . . . . 

..  10,25,50,75,100 

10-175 

Sedation,  dry  mouth,  appetite  stimulation 

Ergonovine  maleate 

..  0.2 

0.4-2. 0 

Nausea,  abdominal  pain,  leg  tiredness,  diarrhea 

Verapamil  hydrochloride 

..  40,80,120 

Sustained-release:  1 20, 1 80,  240 

160-480 

320-960 

Constipation,  nausea,  fluid  retention,  lightheadedness, 
hypotension 

Valproate  sodium 

..  125,250,500 

375-2,500 

Nausea,  tremor,  alopecia,  appetite  stimulation 

Phenelzine  sulfate 

..  15 

30-90 

Sedation,  orthostatic  hypotension,  constipation,  urinary 
retention 

Methysergide  maleate 

..  2 

2-12 

Nausea,  abdominal  pain,  insomnia,  appetite  stimulation, 
fluid  retention,  limb  claudication 

quired  only  one  dose,  9 received  two  doses,  and  another  9 
had  three  doses.  Because  phenothiazines  confer  no  physi- 
cal dependence,  these  results  have  important  practical  im- 
plications. Prochlorperazine  and  DHE  are  miscible,  so 
that  both  drugs  may  be  administered  simultaneously  with 
a single  venipuncture. 

Nonsteroidal  Anti-inflammatory'  Drugs 

Nonsteroidal  anti-inflammatory  drugs  (NSAIDs)  have 
become  important  for  the  treatment  of  migraine,20-21  in  part 
because  they  do  not  generate  a cycle  of  dependency.  The 
NSAIDs  are  analgesic  when  tested  in  acute  pain  models, 
and  this  property  can  be  shown  to  be  independent  of 
prostaglandin  synthesis  inhibition,22-23  which  is  the  com- 
mon pharmacologic  action  of  drugs  in  this  class.  Evi- 
dence is  emerging  that  the  central  actions  of  NSAIDs  best 
explain  their  analgesic  properties.  The  analgesic  actions 
of  acetylsalicylic  acid  and  acetaminophen  may  also  be 
centrally  mediated.24-2* 

Among  the  NSAIDs,  naproxen  is  favored  for  mi- 
graine treatment  because  of  its  efficacy,  tolerance,  and 
safety  record.  It  is  completely  absorbed  after  oral  or  rec- 
tal administration,  with  peak  plasma  concentrations 
reached  an  hour  after  naproxen  sodium  administration 
and  two  hours  after  naproxen  administration.27  The  more 
rapid  absorption  of  the  sodium  salt  enhances  efficacy  for 
the  management  of  acute  headache  episodes.  The  bio- 
logic half-life  of  naproxen  is  12  to  15  hours.  Plasma  lev- 
els increase  linearly  with  doses  as  high  as  750  mg;  at 
higher  doses  they  continue  to  rise,  although  at  a lesser 
rate.  Thus,  for  an  acute  attack,  a dose  of  no  less  than  750 
mg  should  be  considered. 

Initial  enthusiasm  for  this  group  of  drugs  for  daily  use 
must  now  be  tempered  because  of  the  enteropathy  that  oc- 
curs with  long-term  use.  When  used  for  six  months  or 
longer,  subclinical  intestinal  inflammation  and  occult 
blood  loss  develop  in  more  than  two  thirds  of  patients.28 
As  many  as  a fifth  of  them  have  bile  acid  malabsorption, 
and  thus  diarrheal  illnesses  may  develop.  Fewer  than  1 % 
have  ulceration  and  strictures.  In  view  of  this  experience 
and  because  there  are  so  many  alternatives  for  prophy- 
laxis, the  NSAIDs  should  not  be  used  long  term  and  daily 
in  migraine  therapy. 


Sumatriptan  Succinate 

Sumatriptan  was  developed  as  an  agonist  specific  to 
serotonin  receptors,  which  occur  not  only  in  the  midbrain 
dorsal  raphe  but  also  in  the  extracranial  vasculature. 
Unique  among  antimigraine  drugs,  sumatriptan  is  devoid 
of  activity  in  receptor  systems  other  than  serotonin  recep- 
tors, probably  accounting  for  its  mild  side-effect  profile. 
The  selective  action  of  sumatriptan  provides  an  important 
clue  to  the  effective  mode  of  action  of  other  antimigraine 
drugs  that  have  multiple  sites  of  activity  because  suma- 
triptan binds  only  to  serotonin  receptors  and  effectively 
terminates  migraine  symptoms.29 

Sumatriptan  is  distinctive  in  being  the  most  exten- 
sively studied  antimigraine  agent  in  history;  moreover,  the 
studies  have  been  rigorously  controlled  so  that  the  effi- 
cacy of  this  drug  is  clearly  established.  Sumatriptan  suc- 
cinate reduces  the  intensity  of  acute  headache  attacks 
from  “moderate  to  severe”  to  “mild  or  none”  within  two 
hours  in  50%  to  70%  of  patients  following  the  oral  ad- 
ministration of  100  mg  and  within  an  hour  in  70%  to  80% 
of  patients  following  subcutaneous  doses  of  6 mg.30 
Headache  recurs  in  40%  of  patients  within  24  hours,  re- 
quiring another  dose  of  the  drug,  probably  because  of  its 
short  half-life  (2  hours). 

Sumatriptan  is  effective  for  headache  episodes  that  al- 
ready peaked  at  the  time  of  dosing,  such  as  the  early 
morning  headache  syndrome32  and  in  menstrual-associ- 
ated headaches,33  the  latter  commonly  waking  women 
from  sleep.  Many  patients  say  that  they  feel  normal  15 
minutes  after  taking  a subcutaneous  dose.  No  good  data 
comparing  sumatriptan  with  DHE  are  available;  suma- 
triptan costs  over  four  times  more  than  DHE  does. 

The  side-effect  profile  of  sumatriptan  is  remarkably 
mild:  warmth  and  tingling  of  the  head  and  trunk  are  com- 
mon and  resolve  shortly.  Moreover,  nearly  5%  of  patients 
report  some  chest  discomfort  that  only  rarely  has  been 
caused  by  myocardial  ischemia.  There  is  a consistent  con- 
strictor effect  on  the  coronary  artery  circulation,34  so  that 
patients  with  coronary  artery  disease  ought  not  receive 
this  drug.  For  those  at  risk  for  coronary  artery  disease, 
such  as  older  patients  or  those  with  diabetes  mellitus  or 
hypercholesterolemia,  it  has  been  suggested  that  the  first 
dose  of  the  drug  be  given  with  medical  supervision.35  It 
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also  follows  that  sumatriptan  and  ergotamine  should  not 
* be  used  concurrently. 

Migraine  Stabilization 

A substantial  number  of  drugs  that  have  the  capacity 
to  stabilize  the  mechanism  generating  the  symptoms  that 
physicians  recognize  as  migraine  are  now  available.  The 
probability  of  success  with  these  drugs  is  greatly  reduced 
in  a patient  with  a drug-dependence  cycle.36  Such  depen- 
dence can  occur  with  ergotamine,37  benzodiazepines,36 
corticosteroids,39  all  opiate  analgesics,  and  aspirin  and 
acetaminophen.39  Any  patient  using  analgesics  daily  with- 
out an  interruption  of  48  hours  or  more  may  be  dependent 
and,  therefore,  not  likely  to  benefit  from  antimigraine 
therapy  until  withdrawal  is  carried  out.  Intravenous  DHE 
or  phenothiazine  therapy  given  in  a hospital  may  be 
necessary  for  patients  who  sustain  severe  “rebound” 
headaches  when  they  attempt  withdrawal  by  simple  ab- 
stinence. 

If  dependence  is  not  a problem,  the  probability  of  suc- 
cess with  any  one  of  the  antimigraine  drugs  is  60%  to 
70%,  so  that  if  one  drug  regimen  is  assessed  each  month, 
there  may  be  an  interval  of  several  months  before  a pa- 
tient’s condition  becomes  stable.  During  this  period  it  is 
usually  necessary  to  provide  the  patient  with  an  effective 
method  for  dealing  with  headache  attacks  that  will  not 
cause  dependence;  DHE  and  naproxen  are  highly  suited 
for  this  purpose.  Most  patients  are  successfully  managed 
with  sequential  monthly  use  of  ergonovine  maleate,  pro- 
pranolol hydrochloride  or  nadolol,  and  amitriptyline  hy- 
drochloride or  nortriptyline  hydrochloride  (Table  1 ).  If  the 
situation  demands  urgent  resolution,  treatment  with 
methysergide  maleate  or  phenelzine  sulfate  can  be  imple- 
mented. The  calcium  channel  antagonists  have  been 
disappointing.*’-41  Based  on  reports42-43  and  personal  experi- 
ence, valproate  sodium  appears  to  be  remarkably  effective. 

Once  effective  stabilization  is  achieved,  the  drug  ther- 
apy is  continued  for  five  to  six  months  and  then  the 
dosage  slowly  tapered  to  assess  its  continued  need.  Many 
patients  are  able  to  discontinue  medication  and  have 
fewer  and  less  severe  attacks  for  long  periods  of  time, 44-45 
suggesting  that  these  drugs  may  alter  the  natural  history 
of  migraine. 
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Treatment  of  Parkinson's  Disease 

MICHAEL  ).  AMINOFF,  MD,  FRCP,  San  Francisco , California 

Pharmacotherapy  with  levodopa  for  Parkinson's  disease  provides  symptomatic  benefit,  but  fluctua- 
tions in  (or  loss  of)  response  may  eventually  occur.  Dopamine  agonists  are  also  helpful  and,  when 
taken  with  low  doses  of  levodopa,  often  provide  sustained  benefit  with  fewer  side  effects;  novel  ago- 
nists and  new  methods  for  their  administration  are  therefore  under  study.  Other  therapeutic  strate- 
gies are  being  explored,  including  the  use  of  type  B monoamine  oxidase  inhibitors  to  reduce  the 
metabolic  breakdown  of  dopamine,  catechol-O-methyltransterase  inhibitors  to  retard  the  breakdown 
of  levodopa,  norepinephrine  precursors  to  compensate  for  deficiency  of  this  neurotransmitter,  glu- 
tamate antagonists  to  counteract  the  effects  of  the  subthalamic  nucleus,  and  various  neurotrophic 
factors  to  influence  dopaminergic  nigrostriatal  cells.  Surgical  procedures  involving  pallidotomy  are 
sometimes  helpful.  Those  involving  cerebral  transplantation  of  adrenal  medullary  or  fetal  mesen- 
cephalic tissue  have  yielded  mixed  results;  benefits  may  relate  to  the  presence  of  growth  factors  in  the 
transplanted  tissue.  The  transplantation  of  genetically  engineered  cell  lines  will  probably  become  the 
optimal  transplantation  procedure. 

The  cause  of  Parkinson's  disease  may  relate  to  oxidant  stress  and  the  generation  of  free  radicals. 
It  is  not  clear  whether  treatment  with  selegiline  hydrochloride  (a  type  B monoamine  oxidase  inhibitor) 
delays  the  progression  of  Parkinson's  disease,  because  the  drug  also  exerts  a mild  symptomatic  effect. 
Daily  treatment  with  vitamin  E (a  scavenger  of  free  radicals)  does  not  influence  disease  progression, 
perhaps  because  of  limited  penetration  into  the  brain. 

(Aminoff  MJ:  Treatment  of  Parkinson's  disease,  In  Neurology — From  Basics  to  Bedside  [Special  Issue].  West  j Med  1 994; 
161:303-308) 


Parkinson’s  disease  is  an  idiopathic,  chronic  neuro- 
logic disorder  characterized  by  some  combination  of 
tremor,  rigidity,  bradykinesia,  and  postural  instability.  It  is 
generally  progressive  and  leads  to  increasing  disability 
with  time.  The  disorder  results  from  a disturbance  of 
function  of  the  basal  ganglia  that  is  due,  in  turn,  to  a loss 
of  dopaminergic  cells  in  the  substantia  nigra,  a pigmented 
region  of  the  midbrain. 

Major  advances  have  occurred  during  recent  years  in 
the  treatment  of  Parkinson’s  disease,  based  in  part  on 
fresh  insights  into  its  pathophysiology  gained  from  the 
development  of  animal  models  of  parkinsonism.  Parkin- 
sonism may  be  induced  in  humans  and  nonhuman  pri- 
mates—and  in  certain  other  animals— by  exposure  to 
l-methyl-4-phenyl-l,2,3,6-tetrahydropyridine  (MPTP),  a 
protoxin  that  is  converted  to  A-methyl-4-phenylpyri- 
dinium  (MPP),  the  active  toxin,  by  monoamine  oxidase 
B.  The  toxin  is  taken  up  selectively  by  dopaminergic  neu- 
rons in  the  substantia  nigra  through  an  active  transport 
system  that  is  normally  responsible  for  dopamine  reup- 
take,u  and  MPP  then  inhibits  oxidative  phosphorylation, 
probably  by  a specific  inhibition  of  mitochondrial  com- 
plex I in  the  respiratory  chain.34  This  leads  to  the  destruc- 
tion of  nigrostriatal  neurons,  to  dopamine  depletion  in  the 


basal  ganglia,  and  thereby  to  parkinsonism.  The  neuronal 
death  probably  results  from  the  generation  of  free  radicals 
by  the  interaction  of  MPP+  with  complex  I.4  The  MPTP 
model  provides  a useful  framework  for  understanding  the 
naturally  occurring  disease  in  humans,  suggesting  patho- 
genetic mechanisms  and  therapeutic  approaches  that  can 
be  tested  experimentally. 

This  review  is  directed  at  therapy  for  Parkinson’s 
disease  and  considers  both  symptomatic  treatment  and 
measures  to  influence  the  rate  of  disease  progression.  At- 
tention is  given  not  only  to  current  therapeutic  approaches 
but  also  to  novel  strategies  that  are  being  developed  or 
tested.  Contrary  to  popular  belief,  the  treatment  of  neuro- 
logic disorders  in  general  and  of  Parkinson’s  disease  in 
particular  is  substantive,  the  response  to  treatment  is  often 
gratifying,  and  the  recent  development  of  new  therapies 
has  been  based  on  rational  scientific  principles. 

Symptomatic  Pharmacologic  Treatment 

For  many  years,  the  only  symptomatic  therapy  for 
Parkinson’s  disease  was  with  nonselective  muscarinic  an- 
tagonists (anticholinergic  drugs)  that  had  been  found  em- 
pirically to  help  in  some  cases.  These  agents  are  of 
limited  clinical  use,  however,  and  are  often  poorly  toler- 
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ABBREVIATIONS  USED  IN  TEXT 

COMT  = catechol-O-methyltransferase 

MPP+  = A'-metln  l-4-phenylpyridinium 

MPTP  = l-meth\l-4-phenyl-l,2,3.6-tetrahydropyridine 

PHNO  = 4-propyl-9-hydroxynaphthoxazine 


ated,  especially  by  older  patients.  The  introduction  in  the 
1960s  of  amantadine— an  antiviral  agent  that  was  found 
by  chance  to  have  some  antiparkinsonian  action— led  to 
disappointment  when  the  drug  failed  to  live  up  to  initial 
expectations:  many  patients  did  not  respond  to  it  or  had 
only  short-lived  benefit. 

Subsequent  therapeutic  approaches  have  had  a more 
scientific  basis.  One  of  the  characteristic  pathologic  fea- 
tures of  Parkinson's  disease  is  degeneration  of  the  sub- 
stantia nigra  (Figure  1),  although  other  regions,  such  as 
the  locus  ceruleus.  are  also  affected.  A loss  of  dopaminer- 
gic neurons  in  the  substantia  nigra,  with  a resulting  de- 
pletion in  the  striatal  dopamine  concentration,  was  recog- 
nized about  30  years  ago  to  underlie  many  of  the  motor 
abnormalities  of  parkinsonism.  This  led  to  replacement 
therapy  with  levodopa  (Figure  2).  the  metabolic  precursor 
of  dopamine,  with  resulting  symptomatic  benefit  in  most 
patients  with  true  Parkinson's  disease.  As  experience  with 
levodopa  accumulated,  however,  controversy  developed 
about  the  optimal  time  of  initiating  levodopa  therapy, 
based  on  concerns  that  levodopa  may  lose  its  effect  with 
time  or  even  exert  a deleterious  effect  on  the  course  of  the 
disease.  A recent  study  found  that  the  timing  of  the  intro- 
duction of  levodopa  influenced  neither  disease  progres- 
sion nor  response  to  treatment,  suggesting  that  treatment 
with  this  agent  should  be  initiated  in  response  to  a pa- 


Figure 1. — Functional  circuits  are  shown  between  selected  cere- 
bral structures  involved  in  motor  control.  Excitatory  circuits  are 
indicated  by  + and  inhibitory  circuits  by  -.  With  the  degeneration 
of  the  pars  compacta  of  the  substantia  nigra  that  occurs  in 
Parkinson's  disease,  there  is  increased  activity  in  the  projection 
pathways,  indicated  in  the  figure  by  bold  lines. 


Figure  2.— The  diagrammatic  representation  of  dopaminergic 
therapy  for  Parkinson's  disease  shows  the  site  of  action  of  differ- 
ent therapeutic  agents  (given  in  boxes). 


tient’s  clinical  state  rather  than  delayed  because  of  con- 
cern about  possible  long-term  side  effects.5  The  dose 
of  levodopa  should  be  kept  to  a minimum,  however,  to  re- 
duce the  risk  for  the  development  of  late  side  effects. 

A major  barrier  to  the  absorption  of  levodopa  is  the 
presence  in  the  intestinal  mucosa  of  dopa  decarboxylase, 
which  converts  levodopa  to  dopamine:  in  consequence, 
the  greater  part  of  an  ingested  dose  of  levodopa  fails  even 
to  reach  the  general  circulation.6  Administering  an  extra- 
cerebral dopa-decarboxylase  inhibitor  with  levodopa  re- 
duces both  this  extracerebral  breakdown  and  any  side 
effects  of  levodopa  resulting  from  its  peripheral  actions. 
Levodopa  is  therefore  administered  routinely  in  combi- 
nation with  a peripheral  dopa-decarboxylase  inhibitor 
(carbidopa  or  benserazide)  to  increase  the  amount  of 
levodopa  reaching  the  brain:  in  the  United  States  the  com- 
bination of  levodopa  and  carbidopa  is  available  commer- 
cially as  Sinemet  (DuPont  Merck).  Certain  side  effects, 
such  as  nausea  and  vomiting,  are  less  common  with  the 
use  of  Sinemet  than  with  levodopa  taken  alone.  After  a 
few  years  of  treatment,  however,  many  patients  who  ini- 
tially responded  well  to  levodopa  begin  to  have  adverse 
reactions  characterized  by  a wearing-off  effect  or  by  re- 
sponse fluctuations  that  seemingly  have  no  relation  to 
the  timing  of  medication  (“on-off  phenomenon).  These 
complications  can  be  disabling  and  pose  major  manage- 
ment problems.  The  duration  and  severity  of  disease  and 
the  duration  of  levodopa  therapy  have  been  implicated  in 
their  cause:  proposed  pathophysiologic  mechanisms  in- 
clude the  pharmacokinetics  of  levodopa.  the  degeneration 
of  presynaptic  dopaminergic  nerve  terminals,  altered  sen- 
sitivity of  dopamine  receptors,  and  abnormalities  of  non- 
dopaminergic  neurotransmitter  systems. 

Gastric  emptying,  which  is  erratic,  markedly  affects 
the  absorption  of  levodopa.  Such  erratic  absorption  may 
account  in  part  for  any  fluctuations  in  clinical  response 
that  occur  during  the  day.7  Levodopa  is  absorbed  from  the 
small  intestine  and  transported  across  the  blood-brain  bar- 
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No  Functional  Impairment 

Education  and  support 
No  symptomatic  pharmacotherapy 
? Preventive  pharmacotherapy  (selegiline) 


Mild  Functional  Impairment 

As  above  but  commence  symptomatic  treatment 
Anticholinergic  drugs  (for  tremor) 
or 

Amantadine 


Mild  to  Moderate  Functional  Impairment 

Commence  dopaminergic  treatment 
Low-dose  Smemet  (levodopa  and  carbidopa) 

+/- 

Dopamine  agonist 


Declining  response  — 

1 

— Good  response 

-*■  Response  fluctuations 
1 

Ensure  Sinemet  is  taken 

I 

Continue  above 

1 

Restrict  protein  intake 

1 h before  or  2 h after  meals 

regimen 

Main  protein  meal  at  night 

Add  selegiline  and/er 

Increase  dosing  of  Sinemet  and/or 

Increase  Sinemet  and/or 

Switch  to  controlled-release 

Add  dopamine  agonist  and/or 

Sinemet  and/or 

Consider  pallidotomy 

Add  dopamine  agonist  and/or 
Add  selegiline  and/or 
Consider  pallidotomy 

Figure  3. — The  selection  of  treatment  of  Parkinson's  disease  is 
shown  in  this  flow  chart. 

rier  by  an  active  carrier  system  that  is  also  involved  with 
the  transport  of  certain  other  amino  acids.  Large  protein 
meals  reduce  both  the  absorption  of  levodopa  and  its 
transport  from  the  blood  into  the  brain.  In  patients  with 
the  on-off  phenomenon,  then,  restricting  dietary  protein 
intake  to  the  minimum  daily  recommended  allowance  and 
scheduling  the  main  protein  intake  to  the  last  meal  of  the 
day  are  important  management  strategies  to  reduce  re- 
sponse fluctuations  (Figure  3).  Fluctuations  in  response 
to  oral  levodopa  can  be  overcome  by  continuous  dopa- 
minergic stimulation  and  are  therefore  reduced  by  a 
continuous  infusion  of  levodopa  intravenously,  into  the 
duodenum  or,  to  a lesser  extent,  into  the  stomach.810  A 
controlled-release  formulation  of  Sinemet  is  now  avail- 
able and  is  sometimes  helpful  in  reducing  dosing  fre- 
quency and  maintaining  steady  blood  concentrations  of 
levodopa.  It  had  been  hoped  that  this  would  reduce  the  in- 
cidence of  response  fluctuations,  but  in  many  patients  any 
benefit  in  this  regard  has  been  disappointing. 

Abnormal  involuntary  movements  may  result  from 
levodopa  therapy,  probably  because  of  supersensitivity  of 
postsynaptic  dopamine  receptors.  Such  dyskinesias  may  be 
present  constantly,  at  times  when  plasma  levodopa  levels 
reach  a peak,  or  at  certain  levels  of  plasma  levodopa  (and 
not  at  concentrations  above  or  below  this  point).  Correct 
management  depends  on  determining  the  temporal  pattern 
of  the  dyskinesia.  When  dyskinesias  occur  only  at  a certain 
submaximal  blood  concentration  of  levodopa,  maintaining 
the  concentration  above  this  point  by  adjusting  the  dose 
may  eliminate  or  greatly  reduce  them;  by  contrast,  when 
dyskinesias  coincide  with  peak  blood  concentrations  of 
levodopa,  a reduction  in  dose  may  be  helpful. 


Dopamine  agonist  drugs  may  alleviate  symptoms  by 
directly  stimulating  central  dopamine  receptors.  Unlike 
levodopa,  they  do  not  require  enzymatic  conversion  to  an 
active  metabolite,  and  their  absorption  and  subsequent 
distribution  to  the  brain  are  less  erratic.  The  agents  cur- 
rently used  in  the  United  States  are  bromocriptine  mesy- 
late and  pergolide  mesylate;  lisuride  is  in  widespread  use 
elsewhere,  but  is  not  approved  by  the  Food  and  Drug  Ad- 
ministration. Studies  with  bromocriptine,  in  particular, 
have  shown  that  its  early  introduction  in  association  with 
low-dose  Sinemet  therapy  not  only  leads  to  sustained 
benefit  but  reduces  the  incidence  of  later  complications 
such  as  response  fluctuations  and  dyskinesias.11'12 

New  Approaches  to 
Symptomatic  Treatment 

Recent  work  on  the  symptomatic  treatment  of  Parkin- 
son’s disease  has  focused  on  the  development  of  new 
dopamine  receptor  agonist  drugs  and  of  novel  methods  of 
administering  them.  Drugs  to  inhibit  the  breakdown  of 
dopamine  in  the  brain  and  of  levodopa  in  the  periphery 
are  also  being  developed,  as  are  various  other  pharmaco- 
logic strategies. 

Dopaminergic  Agents 

Several  new  dopamine  agonists  are  currently  undergo- 
ing clinical  trials.  Some  are  more  selective  D-2  agonists 
and  may  therefore  provide  greater  antiparkinsonian  bene- 
fit with  fewer  side  effects  than  the  agonists  currently  in 
use. 

New  means  of  administering  dopamine  agonists  may 
result  in  a steadier  clinical  response.  Continuous  dopa- 
minergic stimulation  by  the  subcutaneous  administration 
of  lisuride  (a  water-soluble  D-2  receptor  agonist)  by  a 
portable  mini-infusion  pump  reduces  fluctuations  in  re- 
sponse to  oral  levodopa,13  but  psychiatric  complications 
have  limited  the  long-term  use  of  this  approach.14  The 
subcutaneous  administration  of  apomorphine  hydrochlo- 
ride (a  D-l  and  D-2  agonist)  similarly  diminishes  the  in- 
cidence of  response  fluctuations,1516  in  some  patients  for 
more  than  two  years.15  Administering  dopamine  agonists 
transdermally  may  also  be  helpful.  For  example,  the 
transdermal  administration  of  the  D-2  agonist,  4-propyl- 
9-hydroxynaphthoxazine  (PHNO),  in  conjunction  with 
oral  levodopa,  leads  to  a more  sustained  response  and  less 
fluctuation  than  with  levodopa  taken  alone,17  but  PHNO 
itself  has  had  to  be  withdrawn  for  toxicologic  reasons.  In 
rats,  the  delivery  of  levodopa  by  subcutaneous  implanta- 
tion of  a slow-release  polymer  matrix  system  leads  to 
constant  plasma  concentrations  of  the  drug  for  several 
months.18  Such  an  approach  may  be  helpful  in  humans  in 
the  future. 

Monoamine  Oxidase  Inhibitors 

Another  novel  approach  to  the  symptomatic  treatment 
of  Parkinson’s  disease  is  by  inhibiting  the  oxidative 
breakdown  of  dopamine  by  type  B monoamine  oxidase. 
Selegiline  hydrochloride  (deprenyl;  Eldepryl,  Somerset) 
inhibits  this  enzyme.  It  has  therefore  been  used  for  some 
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years  in  Europe  to  augment  the  effect  of  dopamine  by  re- 
tarding its  breakdown  and  thereby  to  treat  patients  in 
whom  administered  levodopa  is  either  losing  its  effect  or 
leading  to  response  fluctuations.  Such  benefits  are  often 
minimal  or  transient,  however,  and  selegiline  is  therefore 
usually  prescribed  for  other  purposes  (discussed  later  un- 
der Preventive  Treatment). 

Catechol-O-Methyltransferase  Inhibitors 

The  inhibition  of  dopa  decarboxylase  (by  the  car- 
bidopa  component  of  Sinemet)  leads  to  a compensatory 
action  of  other  pathways  for  the  metabolism  of  levodopa, 
especially  catechol-O-methyltransferase  (COMT),  and 
this  leads  to  increased  circulating  levels  of  3-0-methyl- 
dopa.  The  3-0-methyldopa  competes  with  levodopa  for 
an  active  carrier  mechanism  involved  in  its  transport 
across  the  intestinal  mucosa  and  the  blood-brain  barrier. 
Selective  COMT  inhibitors  may  therefore  enhance  the 
benefits  of  levodopa  therapy  by  reducing  the  conversion 
of  levodopa  to  3-0-methyldopa  and  increasing  the  avail- 
ability of  levodopa  in  the  brain  itself.  Clinical  studies  are 
currently  in  progress  to  evaluate  their  therapeutic  role. 

Other  Neurotransmitters 

Other  peptides  and  neurotransmitters  present  in  the 
basal  ganglia  may  also  be  affected  in  Parkinson's  disease. 
For  example,  noradrenergic  neurons  of  the  locus  ceruleus 
are  known  to  be  involved.  The  norepinephrine  precursor, 
DL-threo-dihydroxyphenylserine  has  been  given  to  certain 
parkinsonian  patients  with  "freezing”  or  pronounced  im- 
mobility that  was  unresponsive  to  dopaminergic  therapy. 
Benefit  was  reported  by  some  authors'9,2"  but  not  others.21 

There  is  evidence  accumulating  that  increased  activity 
of  the  subthalamic  nucleus  is  important  in  producing 
parkinsonian  deficits.  This  nucleus  receives  a glutamater- 
gic  input  from  the  cortex  and  gives  off  glutamatergic  ef- 
ferent fibers  to  the  substantia  nigra  and  globus  pallidus. 
Certain  antiparkinsonian  agents  with  known  anticholiner- 
gic or  antihistaminic  properties  are  now  recognized  to  be 
glutamate  antagonists.22  Other  glutamate  antagonists  may 
therefore  benefit  patients  with  Parkinson’s  disease.22  Ex- 
perimentally induced  parkinsonism  is  lessened  by  block- 
ing excitatory  amino  acid  transmission  in  the  medial 
globus  pallidus.22  In  rats  and  monkeys  with  pharmaco- 
logically induced  parkinsonism,  antagonists  of  certain 
glutamate  receptors  have  antiparkinsonian  effects  and  po- 
tentiate the  effects  of  levodopa.24  Therapeutic  strategies 
based  on  glutamate  antagonists  may  thus  be  rewarding, 
but  await  appropriate  trials. 

Neurotrophic  or  Growth  Factors 

Another  new  approach  to  the  treatment  of  Parkinson's 
disease  is  with  neurotrophic  factors.  A possible  role  in 
this  regard  for  GM,  ganglioside  has  recently  been  sug- 
gested.25 Primates  with  MPTP-induced  parkinsonism 
show  a partial  restoration  of  striatal  dopamine  levels  fol- 
lowing treatment  with  GM,  ganglioside.25  Whether  this 
effect  is  mediated  by  the  trophic  support  of  degenerating 
dopaminergic  cells  or  through  the  stimulation  of  fiber 


growth  in  the  striatum  is  not  clear.  Again,  muscle-derived 
differentiation  factor  (MDF)  increases  dopamine  synthe- 
sis in  damaged  (but  not  intact)  nigrostriatal  dopaminergic 
cells.26  Brain-derived  neurotrophic  factor  (BDNF)  is  of 
especial  interest  because  it  protects  dopaminergic  neurons 
from  the  toxic  effects  of  MPP*  and  6-hydroxydopa- 
mine.27,28  Other  neurotrophic  factors  may  also  influence 
dopaminergic  nigrostriatal  cells.27 

Surgical  and  Transplantation 
Procedures 

Destructive  surgical  procedures  have  been  in  use  for 
the  treatment  of  parkinsonism  for  40  years,  but  fell  into 
disfavor  with  the  introduction  of  levodopa.  There  has  been 
a recent  resurgence  of  interest  in  such  procedures,  how- 
ever, for  patients  responding  poorly  to  pharmacologic  ma- 
neuvers. In  particular,  posteroventral  pallidotomy  may 
be  especially  effective  in  relieving  tremor,  rigidity,  and 
bradykinesia  in  such  circumstances.29  The  procedure  is 
best  reserved  for  patients  with  advanced  disease  that  has 
become  unresponsive  to  medical  treatment  or  patients 
with  intolerable  side  effects  of  medication. 

A novel  surgical  approach  involves  cerebral  transplan- 
tation procedures.  In  a pharmacologically  induced  rodent 
model  of  Parkinson’s  disease,  grafting  of  adrenal  medul- 
lary tissue — which  is  rich  in  dopamine — into  the  lateral 
ventricles  and  striatum  leads  to  a reduction  in  abnormal 
motor  activity.20  The  mechanism  involved  is  unclear;  the 
grafted  tissue  may  act  as  a source  of  catecholamines  and 
other  neurotransmitters  or  of  some  neurotrophic  factor. 
Sprouting  of  endogenous  nerve  terminals  in  the  striatum 
has  been  observed  after  the  transplantation  of  adrenal 
medullary  tissue  in  animals,  regardless  of  the  survival  of 
the  grafted  tissue,21-22  and  the  importance  of  nerve  growth 
factor  has  been  illustrated  more  directly.22 

Grafting  adrenal  medullary  tissue  into  nonhuman  pri- 
mates also  leads  to  a reduction  of  parkinsonian  deficits.  In 
humans  with  Parkinson's  disease,  however,  the  results  of 
grafting  portions  of  the  patients'  adrenal  medulla  (auto- 
grafts) into  the  caudate  nucleus  have  generally  been  dis- 
appointing despite  dramatic  early  reports  of  benefit.24-’6 
Nevertheless,  some  studies  have  yielded  encouraging  data 
that  medication  could  be  reduced,  “on"  time  increased, 
or  quality  of  life  improved  by  the  procedure,  at  least  tem- 
porarily.27-18 In  fact,  the  grafted  tissue  often  fails  to  sur- 
vive.29 The  reason  for  the  disparate  results  is  unknown.  It 
has  been  suggested  that  the  addition  of  nerve  growth  fac- 
tor to  the  transplanted  tissue  may  improve  the  clinical 
response,  but  this  awaits  adequate  demonstration.  In  ex- 
perimental studies  in  monkeys,  however,  grafted  adrenal 
medullary  tissue  has  been  shown  to  survive  longer  if 
myelinated  peripheral  nerve  tissue  (a  source  of  nerve 
growth  factor)  is  transplanted  into  the  striatum  with  it.4"-41 

The  use  of  transplantation  procedures  involving  mes- 
encephalic fetal  tissue  is  another  therapeutic  approach 
that  is  under  investigation.42  Pronounced  improvement  has 
been  reported  in  two  American  patients  with  MPTP-in- 
duced  parkinsonism,42  and  more  moderate  benefit  has  fol- 
lowed such  procedures  performed  in  the  United  States  in 
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patients  with  typical  Parkinson’s  disease.44-45  The  experi- 
ence in  other  countries  has  been  summarized  elsewhere 
by  Ahlskog,46  who  emphasized  the  difficulty  in  compar- 
ing outcomes  in  different  series  because  of  the  hetero- 
geneity of  patients,  the  varied  rating  procedures,  and 
differences  in  follow-up.  In  no  case  was  there  complete 
reversal  of  parkinsonian  symptoms,  although  in  some 
patients  disability  was  reduced.  Most  patients  received 
unilateral  grafts,  but  clinical  improvement  was  often  bi- 
lateral, with  benefit  typically  beginning  several  weeks 
after  transplantation.  There  have  been  concerns  about  eth- 
ical aspects  of  this  approach  and  the  limited  amount  of 
fetal  tissue  available  for  use.  Many  other  issues  remain  to 
be  resolved,  including  the  optimal  amount  of  graft  tissue 
and  the  site  of  its  deposition,  the  necessity  for  immuno- 
suppressant therapy,  and  the  need  for  growth  factors. 

The  most  effective  surgical  procedure  for  treating 
Parkinson’s  disease  may  ultimately  involve  the  transplan- 
tation of  genetically  engineered  cell  lines,  and  work  along 
these  lines  is  already  proceeding.47 

Preventive  Treatment 

The  cause  of  the  degeneration  of  nigral  dopaminergic 
neurons  that  occurs  in  Parkinson's  disease  is  unknown. 
With  the  recognition  of  the  selective  neurotoxicity  of 
MPTP.  a likely  cause  seemed  to  be  exposure  to  some  ubiq- 
uitous environmental  toxin,  perhaps  structurally  similar  to 
MPTP.  Such  exposure  would  not  necessarily  have  had  to 
occur  immediately  before  the  clinical  onset  of  the  disease, 
but  may  have  occurred  years  earlier.  Symptoms  would  not 
be  expected  to  occur  until  the  cumulative  cell  loss  from  ex- 
posure to  such  a toxin  and  to  natural  aging  exceeded  about 
80%  of  the  original  cell  population.  No  such  toxins  have 
been  identified,  however. 

A widely  held  but  not  universal  view  currently  relates 
the  development  of  Parkinson’s  disease  to  endogenous 
toxins,  such  as  free  radicals,  resulting  from  oxidation  re- 
actions (perhaps  as  a consequence  of  exposure  to  some 
exogenous  environmental  toxin).48-49  More  specifically,  su- 
peroxide or  hydroxyl  radical  formation  from  hydrogen 
peroxide  may  be  important  pathogenetically.  In  support 
of  this  hypothesis  are  the  findings  that  the  substantia 
nigra  of  patients  with  Parkinson’s  disease  contains  in- 
creased amounts  of  total  and  feme  iron,  increased  mono- 
amine oxidase  B activity,  reduced  glutathione  levels,  and 
diminished  activity  of  enzymes  involved  in  the  break- 
down of  hydrogen  peroxide  and  free  radicals.50  Exposure 
to  free  radicals  leads  to  cell  death  by  interaction  with  var- 
ious cellular  constituents.  Their  formation  is  promoted  by 
the  reduced  form  of  iron,  whereas  glutathione  is  involved 
in  the  clearance  of  hydrogen  peroxide  from  the  brain. 
With  age  there  is  an  increase  in  the  presence  and  activity 
of  striatal  monoamine  oxidase  type  B,  the  enzyme  that 
leads  to  the  oxidative  deamination  of  dopamine.51  An  in- 
creased breakdown  of  dopamine  enhances  the  formation 
of  hydrogen  peroxide,  which  may  exceed  the  capacity  of 
glutathione  to  clear  it.  The  observations  discussed  earlier 
concerning  the  inhibition  of  mitochondrial  complex  I in 
MPTP-induced  parkinsonism  are  of  especial  interest  be- 


cause mitochondrial  complex  I deficiency  has  also  been 
reported  in  the  substantia  nigra  of  patients  with  Parkin- 
son’s disease.52-55  Such  mitochondrial  abnormalities  can 
be  interpreted  as  a cause  or  product  of  oxidant  stress.48  At 
present,  the  evidence  relating  the  pathogenesis  of  Parkin- 
son’s disease  to  damage  by  free  radicals  is  circumstantial 
and  compelling,  but  not  conclusive. 

Type  B monoamine  oxidase  inhibitors  or  antioxidants 
such  as  vitamin  E may  protect  against  oxidative  damage 
and  thereby  slow  the  progression  of  the  disease.  The  role 
of  selegiline  in  this  regard  has  been  examined  in  several 
studies,  but  especially  in  a large  multicenter  study  in 
the  United  States.54-55  This  study  showed  that  treatment 
with  selegiline  delayed  the  need  to  introduce  levodopa 
as  symptomatic  therapy  in  patients  with  untreated  parkin- 
sonism. This  was  interpreted  initially  as  evidence  that  the 
natural  history  of  the  disease  had  been  altered,  but  it  sub- 
sequently became  apparent  that  selegiline  itself  exerted 
a mild  symptomatic  effect;  accordingly,  there  remains 
some  ambiguity  about  the  basis  of  the  effect  that  was  ob- 
served.56 Under  these  circumstances,  it  is  difficult  to  for- 
mulate rational  guidelines  concerning  its  use,  but  it  is 
my  practice  to  prescribe  selegiline  to  all  patients  making 
an  informed  decision  to  take  the  medication,  unless  they 
have  end-stage  disease  or  are  of  advanced  age.  It  is  taken 
in  a standard  dose  of  5 mg  with  breakfast  and  5 mg  with 
lunch;  such  a regimen  is  not  associated  with  the  hyperten- 
sive or  “cheese”  effect  of  the  nonselective  monoamine  ox- 
idase inhibitors.  It  is  important  for  patients  to  understand 
that  the  medication  is  not  being  taken  for  symptomatic 
benefit,  that  there  is  no  way  of  knowing  whether  they  are 
deriving  any  other  benefit  from  it.  that  the  medication  will 
probably  need  to  be  continued  indefinitely,  and  that  its 
usefulness  cannot  be  determined  with  certainty  from  the 
published  studies.  The  evaluation  of  other  inhibitors  of 
monoamine  oxidase  type  B,  such  as  lazabemide,  may  be 
revealing.57 

The  multicenter  study  referred  to  earlier  failed  to  find 
any  protective  benefit  of  vitamin  E,  2,000  units  daily,  al- 
though tocopherol  is  an  important  scavenger  of  free  radi- 
cals.55 The  extent  to  which  this  agent  penetrates  the  brain 
is  unclear,  however. 

Iron  chelation  therapy — to  maintain  iron  in  a relatively 
nonreactive  state— has  yet  to  be  explored,  but  is  another 
promising  treatment  avenue  under  study. 
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Guidelines  for  Treating  Epilepsy 
in  the  Age  of  Felbamate,  Vigabatrin, 
Lamotrigine,  and  Gabapentin 

KENNETH  D.  LAXER,  MD,  San  Francisco,  California 

For  the  first  time  in  15  years,  new  antiepileptic  medications  are  available  for  the  treatment  of  patients 
with  seizure  disorders.  These  drugs  have  demonstrated  efficacy  in  animal  models  of  epilepsy  and  in 
controlled  clinical  trials.  Felbamate  was  licensed  in  1993  for  use  as  adjunctive  therapy  or  monother- 
apy in  adults  with  partial  or  tonic-clonic  seizures  and  as  adjunctive  therapy  for  children  with  the 
Lennox-Gastaut  syndrome.  Gabapentin  was  approved  January  1994  as  adjunctive  therapy  in  patients 
12  years  or  older  with  partial  seizures,  with  or  without  secondary  generalization.  Lamotrigine  is  ex- 
pected to  be  approved  this  year  for  the  treatment  of  partial  and  tonic-clonic  seizures  in  adults.  Last,  a 
new  drug  application  has  been  filed  for  vigabatrin  this  year,  with  possible  licensing  next  year.  These 
four  anticonvulsants  present  new  options  in  the  treatment  of  patients  with  refractory  epilepsy  and  are 
not  merely  congeners  of  previously  available  treatments.  They  have  unique  clinical  spectrums  and  are 
reported  to  be  safer  and  better  tolerated  than  conventional  therapy.  Trials  to  compare  their  use  with 
that  of  conventional  therapy  have  not  been  done,  and  their  use  in  the  initial  treatment  of  patients 
with  epilepsy  is  not  completely  clear. 

(Laxer  KD:  Guidelines  for  treating  epilepsy  in  the  age  of  felbamate,  vigabatrin,  lamotrigine,  and  gabapentin,  In  Neu- 
rology— From  Basics  to  Bedside  [Special  Issue].  West  J Med  1994;  161:309-314) 


Despite  the  optimal  use  of  the  currently  available  anti- 
convulsants, many  patients’  seizure  disorders  remain 
refractory  to  treatment,  or  they  experience  intolerable  side 
effects.  In  1987  it  was  estimated  that  of  the  800,000  pa- 
tients in  this  country  with  partial  seizure  disorders,  about 
360,000  were  considered  refractory  to  therapy.1  More  re- 
cently a Roper  poll  reported  patients’  experience  with 
common  epilepsy  medications.  Of  the  760  patients  an- 
swering a questionnaire,  63%  had  recurrent  seizures,  61% 
suffered  side  effects,  and  44%  had  both  side  effects  and  re- 
current seizures.2  When  evaluated  for  their  level  of  satisfac- 
tion with  their  current  epilepsy  therapy,  49%  were  unhappy 
about  the  side  effects  caused  by  their  epilepsy  medications 
and  59%  felt  they  had  no  choice  but  to  accept  this  level  of 
seizure  control  and  side  effects.  Clearly  there  is  a need  for 
more  effective,  better-tolerated  anticonvulsants. 

The  most  widely  used  anticonvulsants,  carbamaz- 
epine,  phenytoin,  valproic  acid,  and  phenobarbital  (re- 
ferred to  in  this  article  as  conventional  therapy),  can  be 
highly  effective  for  certain  patients.  Each  medication  has 
its  own  spectrum  of  pharmacokinetic  difficulties  and  trou- 
blesome side  effects.  Behavioral  and  cognitive  changes 
are  common  with  the  use  of  phenobarbital.  The  nonlinear 


pharmacokinetics  of  phenytoin  can  pose  challenges  for  a 
clinician.  A narrow  separation  between  doses  that  cause 
central  nervous  system  side  effects  and  those  that  control 
seizures  (that  is,  small  protective  index— discussed  later) 
is  common  to  both  phenytoin  and  carbamazepine. 

Conventional  anticonvulsants  also  frequently  have 
non-central  nervous  system  adverse  effects  for  patients. 
The  long-term  use  of  phenytoin  has  been  associated  with 
coarse  facies,  acne,  hirsutism,  gingival  hypertrophy,  and 
peripheral  neuropathy.3  A rash  occurs  in  5%  to  10%  of  pa- 
tients taking  carbamazepine,  as  well  as  hyponatremia  and 
neutropenia.  In  rare  cases,  carbamazepine  use  has  been 
associated  with  serious  hematologic  toxicity,  including 
aplastic  anemia  and  thrombocytopenia.4  Taking  valproate 
has  been  associated  with  gastric  irritation,  hair  loss, 
weight  gain,  thrombocytopenia,  inhibition  of  platelet 
function,  and  impaired  hepatic  function  including  fatal 
hepatotoxicity.5  In  addition  to  these  direct  side  effects, 
conventional  anticonvulsants  also  demonstrate  major  drug 
interactions  that  can  produce  substantial  adverse  effects  or 
difficulties  in  administration. 

Before  the  licensing  of  felbamate  last  fall,  it  had  been 
15  years  since  a new  anticonvulsant  was  introduced  in 
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GABA  = 7-aminobutyric  acid 
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the  United  States.  Gabapentin  approval  followed  shortly 
(January  1994).  Lamotrigine  is  expected  to  receive  its  fi- 
nal approval  this  year,  and  vigabatrin  will  probably  be 
licensed  for  use  in  1995.  These  four  drugs  represent  anti- 
convulsants whose  spectrum  of  action,  side-effect  pro- 
files. and  pharmacokinetics  are  substantially  different 
from  the  anticonvulsants  already  licensed.  In  this  article  I 
w ill  review  these  new  anticonvulsants  and  make  recom- 
mendations regarding  their  role  in  the  treatment  of  pa- 
tients with  epilepsy. 

Felbamate 

Felbamate  (Felbatol.  Wallace  Laboratories)  was  ap- 
proved by  the  Food  and  Drug  Administration  (FDA)  in 
1993  for  use  as  adjunctive  or  monotherapy  in  adults  with 
partial  seizures  and  as  adjunctive  therapy  for  the  treat- 
ment of  the  Lennox-Gastaut  syndrome  in  children.  The 
mechanism  of  action  of  felbamate  is  not  known.  Felba- 
mate demonstrates  an  anticonvulsant  effect  in  models  of 
seizure  spread  (maximal  electroshock)  and  seizure  thresh- 
old (pentylenetetrazol),  with  a spectrum  similar  to  that  for 
valproate  but  with  a wider  protective  index— the  ratio  be- 
tween the  dose  that  produces  toxicity  in  50%  of  animals 
and  the  dose  that  inhibits  seizures  in  50%  of  the  animals 
(Table  1 ).6  Felbamate  demonstrates  a number  of  drug  in- 
teractions, causing  increases  in  the  blood  concentrations 
of  phenytoin,  valproate,  and  the  epoxide  metabolite  of 
carbamazepine.7  Side  effects  include  insomnia,  weight 
loss,  and  gastrointestinal  complaints  and  infrequently  re- 
quire the  drug  to  be  discontinued.8 

Several  controlled  clinical  trials  have  demonstrated 
the  efficacy  of  felbamate  in  the  treatment  of  refractory' 
partial  seizures,  and  a double-blind,  add-on  trial  proved 
felbamate  effective  in  children  with  the  Lennox-Gastaut 
syndrome.  In  addition  to  notable  reductions  of  tonic, 
atonic,  and  atypical  absence  seizures,  an  assessment  of 
the  quality  of  life  of  treated  patients  showed  substantial 
improvement.9  Trials  of  felbamate  in  juvenile  myoclonic 
epilepsy  and  infantile  spasms  have  shown  promising  re- 


TABLE 1 —Protective  Indexes  of  the  New  Anticonvulsants  (in  Mice) 


Protective  Index 

Drug  Maximal  Electroshock  Pentylenetetrazol 

Phenytoin 6.3  NE 

Carbamazepine 14.1  NE 

Valproate 1.9  3.3 

Ethosuximide NE  4.4 

Felbamate 38  20 

Gabapentin NA  NA 

Lamotrigine 80  NE 

Vigabatrin NE  NE 


NA  = effective  but  median  toxic  dose  not  available,  NE  = not  effective 


suits.11'11  Although  the  package  insert  gives  dosing  infor- 
mation for  initial  therapy  in  adults,  felbamate  has  not 
been  systematically  studied  in  patients  with  newly  diag- 
nosed epilepsy. 

In  children  the  initial  dose  is  usually  15  mg  per  kg  of 
body  weight  daily  in  three  divided  doses  with  increases  of 
15  mg  per  kg  weekly.  The  initial  dose  in  adults  is  400  mg 
three  times  a day.  with  weekly  increases  of  600  to  1,200 
mg  per  day.  Doses  as  high  as  3.600  mg  per  day  were  used 
in  the  pivotal  studies  reported  to  the  FDA.  but  doses  of 
4,800  mg  per  day  or  greater  have  been  tried  without  seri- 
ous side  effects.  When  initiating  felbamate  therapy  in  pa- 
tients taking  carbamazepine.  phenytoin.  or  valproate,  the 
concomitant  medication  should  be  reduced  by  about  25%. 

Gabapentin 

Gabapentin  (Neurontin.  Parke-Davis  Pharmaceutical 
Research)  was  approved  for  use  by  the  FDA  early  in  1994 
as  adjunctive  therapy  in  patients  12  years  of  age  or  older 
with  partial  seizures  with  or  without  secondary  general- 
ization. It  is  water-soluble,  has  low'  toxicity,  and  is  not 
metabolized  by  the  liver,  being  excreted  essentially  un- 
changed by  the  kidney.  It  is  not  bound  to  plasma  proteins, 
and  no  serious  drug  interactions  have  been  described.12  In 
studies  of  chronic  toxicity,  acinar  cell  adenocarcinomas  of 
the  pancreas  developed  in  male  rats.13  The  relevance  of 
these  tumors  in  male  rats  to  carcinogenic  risk  in  humans 
is  unclear,  as  human  pancreatic  tumors  are  typically  duc- 
tal in  origin  rather  than  of  acinar  cell  origin. 

The  mechanism  of  action  of  gabapentin  is  not  know'n. 
Gabapentin  was  synthesized  as  a structural  analogue  of 
y-aminobutyric  acid  (GABA)  that  could  penetrate  the 
blood-brain  barrier  and  mimic  the  actions  of  GABA  in  the 
brain.  This  is  not  the  case,  however.  It  has  no  effect  on  the 
concentration  of  GABA  in  the  brain,  is  not  metabolically 
converted  to  GABA  or  a GABA  agonist,  and  does  not  in- 
teract with  GABA  receptors.14  Gabapentin  also  does  not 
show  affinity  for  any  of  the  other  common  receptor  sites. 

Gabapentin  has  demonstrated  efficacy  as  adjunctive 
therapy  in  5 controlled  studies  and  18  uncontrolled  stud- 
ies of  patients  with  partial  seizures  that  are  medically  re- 
fractor}'.15 In  these  studies  about  26%  of  the  patients  had 
a 50%  or  greater  reduction  in  seizure  frequency  (Table 
2).1619  Adverse  events  were  usually  mild  in  intensity  and 
included  somnolence,  dizziness,  ataxia,  nystagmus,  diplo- 
pia. and  tremor. 

Gabapentin  is  administered  three  times  a day  and  is 
not  affected  by  food.  Typical  dosages  range  between  900 
and  1.800  mg  per  day  and  can  be  achieved  within  three 
days  of  initiating  therapy.  Dosage  adjustments  are  re- 
quired in  patients  with  compromised  renal  function  or  in 
patients  undergoing  hemodialysis. 

Lamotrigine 

Lamotrigine  (Lamictal,  Burroughs  Wellcome  Com- 
pany) is  structurally  unrelated  to  any  existing  epileptic 
drug  and  is  a member  of  the  phenyltriazine  class.  A new 
drug  application  was  submitted  to  the  FDA  in  December 
1991.  and  approval  is  expected  this  year.  It  is  already  li- 
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TABLE  2—  Controlled  Trials  of 
Anticonvulsant  Drugs  in  Partial  Epilepsy 

Drug 

% Decrease 

% Responders 

Felbamate 

23* 

NA 

Cabapentin. . . . 

29 

26 

Lamotrigine  . . . 

36 

27 

Vigabatrin 

50 

50 

Carbamazepine. 

83t 

52* 

Valproate  

NA  = not  available 

NA 

73§ 

‘A  crossover  trial.16 
$From  Kutt  et  al.18 

fFrom  Rodin  et  al.17  Patients  had  complex  partial  seizures. 
§From  Dean  and  Penry.19 

censed  for  use  in  the  United  Kingdom.  Ireland,  Brazil, 
and  Greece.  Lamotrigine  is  a weak  inhibitor  of  the  en- 
zyme dihydrofolate  reductase  in  vitro  and  was  screened 
for  anticonvulsant  activity  when  it  was  thought  that 
antiepileptic  drugs  might  act  through  an  antifolate  mech- 
anism. In  clinical  studies,  lamotrigine  did  not  affect  blood 
folate  levels,20  and  pharmacologic  studies  suggest  that 
lamotrigine  acts  at  voltage-sensitive  sodium  channels  to 
stabilize  neural  membranes  and  inhibit  the  release  of  ex- 
citatory amino  acid  neurotransmitters.21 

Animal  models  of  epilepsy  suggested  lamotrigine 
would  have  use  in  the  treatment  of  partial  seizures  and 
generalized  tonic-clonic  seizures.22  In  controlled  studies 
in  humans,  lamotrigine  showed  a dose-response  efficacy, 
with  about  33%  of  the  patients  having  a 50%  or  great- 
er decrease  in  seizure  frequency.23  The  most  frequently 
reported  adverse  events  included  dizziness,  diplopia, 
headache,  and  ataxia.  About  10%  of  patients  experienced 
a rash.24 

Lamotrigine  is  metabolized  predominantly  by  gluc- 
uronic acid  conjugation,  and  the  inactive  metabolite  is 
eliminated  by  renal  excretion.  About  55%  of  the  drug  is 
bound  to  plasma  proteins.25  Although  lamotrigine  has  no 
effect  on  the  concentrations  of  conventional  anticon- 
vulsants, the  reverse  is  not  the  case.  In  patients  taking 
enzyme-inducing  anticonvulsants  (phenytoin,  carbamaz- 
epine,  or  barbiturates),  the  elimination  half-life  is  sub- 
stantially decreased.  In  contrast,  valproate  significantly 
prolongs  the  elimination  half-life  of  lamotrigine.26 

Because  of  these  considerable  interactions,  a compli- 
cated dosing  schedule  is  required.  The  initial  recom- 
mended dose  of  lamotrigine  in  patients  receiving 
enzyme-inducing  anticonvulsants  is  50  mg  twice  a day, 
with  increases  of  100  mg  each  week.  The  maintenance 
dose  ranges  from  300  to  500  mg  per  day  given  in  two 
doses.  For  patients  receiving  valproate,  the  recommended 
initial  dose  is  50  mg  daily,  with  increases  every  two 
weeks  to  a maintenance  dose  of  100  to  200  mg  per  day. 
There  is  little  experience  in  using  lamotrigine  in  patients 
with  either  impaired  renal  or  hepatic  function.  Because 
lamotrigine  is  extensively  metabolized  by  the  liver  before 
excretion,  caution  should  be  used  in  such  patients. 

Vigabatrin 

Vigabatrin  (Sabril,  Marion  Merrell-Dow  Inc)  is  the 


first  of  a new  class  of  antiepileptic  drugs  that  work  by  the 
selective,  irreversible  inhibition  of  GABA  transaminase, 
the  enzyme  responsible  for  the  metabolism  of  GABA. 
Cerebrospinal  fluid  measurements  taken  before  and  after 
treatment  with  vigabatrin  in  patients  with  medically  re- 
fractory, complex  partial  seizures  reveal  a dose-dependent 
increase  in  total  GABA,  free  GABA,  and  homocarnosine 
(histidine-GABA  dipeptide)  levels.27 

Vigabatrin  was  undergoing  clinical  testing  in  the 
United  States,  but  the  trials  were  halted  in  1983  when 
white  matter  degeneration  occurred  in  mice,  rats,  and 
dogs.28  The  white  matter  changes  (intramyelinic  edema) 
were  not  associated  with  segmental  demyelination  and 
were  reversible  with  the  cessation  of  treatment.  Patients 
with  exposure  to  vigabatrin  who  subsequently  underwent 
neurosurgical  procedures  and  patients  who  died  of  other 
causes  did  not  show  these  changes.  In  animals  the  white 
matter  changes  correlated  with  changes  in  magnetic  reso- 
nance imaging  (MRI)  scans  and  sensory  evoked  poten- 
tials.29 Laboratory  tests  including  MRI  scans  and  evoked 
potentials  in  humans  undergoing  treatment  with  vigaba- 
trin have  failed  to  elicit  any  evidence  of  serious  systemic, 
neurologic,  or  neurophysiologic  toxicity.30  For  these  rea- 
sons clinical  trials  in  the  United  States  have  resumed,  and 
a new  drug  application  is  expected  to  be  filed  with  the 
FDA  in  1994.  Vigabatrin  is  already  marketed  in  35  coun- 
tries, predominantly  in  Europe. 

Vigabatrin  is  neither  protein-bound  nor  metabolized 
by  the  microsomal  oxidase  enzyme  system.  Vigabatrin 
could  be  given  once  or  twice  a day  because  of  its  pro- 
longed pharmacodynamic  effect;  it  is  better  tolerated  on  a 
three-times-a-day  schedule.  Few  drug  interactions  have 
been  reported  with  vigabatrin  use,  although  a slight  de- 
crease in  phenytoin  levels  has  been  described.31  Vigaba- 
trin is  primarily  eliminated  by  glomerular  filtration,  and 
therefore  dosage  adjustment  will  probably  be  necessary  in 
patients  with  impaired  renal  function.  Adverse  effects  ap- 
pear to  be  infrequent  and  mild  and  include  drowsiness,  ir- 
ritability. nervousness,  dizziness,  headache,  or  confusion. 
Less  commonly  reported  side  effects  include  weight  gain 
and  psychosis.32  Despite  the  delay  between  the  cessation 
of  vigabatrin  and  the  time  required  to  resynthesize  GABA 
transaminase,  it  appears  that  vigabatrin  should  be  with- 
drawn slowly.  A dramatic  increase  in  seizures  including 
status  epilepticus  has  been  described  after  vigabatrin  was 
abruptly  discontinued.33 

Vigabatrin  has  been  evaluated  extensively  in  Europe 
and  in  the  United  States.  Controlled  multiple-dose  trials 
of  patients  with  refractory  partial  seizures  found  that 
about  half  of  the  patients  had  a 50%  reduction  in  seizure 
frequency  (Table  2).  There  was  no  increase  in  efficacy 
above  3 grams  per  day,  but  side  effects  were  more  com- 
mon at  the  higher  dose.34  Trials  of  vigabatrin  in  children 
have  been  done  only  in  Europe,  and  some  efficacy  has 
been  found  with  partial  and  generalized  seizures  and  the 
Lennox-Gastaut  syndrome.35  In  children  with  infantile 
spasms  refractory  to  corticotropin  therapy,  75%  have  had 
a decrease  in  seizure  frequency.36  Increased  seizure  fre- 
quency with  the  use  of  vigabatrin  has  been  reported  in 
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patients  with  nonprogressive  myoclonic  epilepsy  and  ab- 
sence seizures.-’7 

Conventional  Anticonvulsants 

Previous  controlled  trials  directly  comparing  phe- 
nytoin,  carbamazepine,  or  valproate  did  not  show  one 
compound  to  be  more  efficacious  than  the  others.38-’9 
Therefore,  when  choosing  an  anticonvulsant,  measures 
other  than  efficacy  become  important,  including  ease  of 
administration,  side-effects  profile,  and  cost.  The  lessons 
learned  from  using  conventional  anticonvulsants  also  ap- 
ply to  the  new  anticonvulsants. 

Direct  comparisons  among  the  new  anticonvulsants  or 
with  conventional  anticonvulsants  have  not  been  done, 
and  there  is  no  evidence  to  suggest  one  medication  is  su- 
perior to  another.  A double-blind  trial  of  carbamazepine 
versus  placebo  was  done  in  patients  admitted  to  a hospi- 
tal with  intractable  psychomotor  epilepsy,  and  the  secon- 
darily generalized  seizures  were  found  to  be  decreased  by 
55%  and  the  psychomotor  seizures  by  83%. 17  In  a similar 
study.  52%  of  patients  had  a 50%  decrease  in  seizure  fre- 
quency.18 Obviously,  patients  are  considered  refractory 
only  when  the  available  medications  of  the  time  have 
failed  them.  Patients  in  the  carbamazepine  trials  had  not 
been  selected  on  the  basis  of  failed  trials  of  carba- 
mazepine or  valproate,  and  their  seizures  would  possibly 
be  less  refractory  than  those  in  patients  in  recent  trials. 
Similarly,  of  30  patients  with  refractory  complex  partial 
seizures,  22  (73%)  who  were  changed  to  valproate 
monotherapy  had  greater  than  a 50%  reduction  in  seizure 
frequency.19  Direct  comparisons  are  difficult,  but  these 
studies  do  not  clearly  demonstrate  a superiority  for  one 
anticonvulsant,  conventional  or  new. 

The  new  anticonvulsants  have  been  priced  to  be  com- 
parable to  valproate  at  the  high  end  of  cost.  Phenytoin, 
because  of  its  low  cost  (Table  3)  and  long  half-life,  allow- 
ing once-a-day  dosing,  should  be  the  drug  of  choice  for 
patients  with  partial  seizures  with  and  without  secondary 
generalization.  Because  of  gingival  hypertrophy,  hir- 
sutism, and  coarsening  of  facial  features,  however,  carba- 
mazepine replaces  phenytoin  in  children.  Despite  the 
comparable  efficacy  in  partial  epilepsy,  there  is  prelimi- 
nary evidence  that  valproate  is  the  drug  of  choice  in 
patients  with  primary  generalized  epilepsies  with  spike  - 
and-wave  discharges  in  their  electroencephalograms  (Ta- 
ble 4).40 

Of  the  new  anticonvulsants,  vigabatrin  has  had  the 
most  use  to  date  and  is  being  used  as  add-on  therapy  in 
Europe  in  patients  whose  initial  treatment  with  carba- 
mazepine or  valproate  failed  to  control  their  seizures. 
Considerably  less  information  is  available  regarding  the 
use  of  felbamate,  gabapentin,  and  lamotrigine.  but  with 
increased  patient  exposures  the  ultimate  role  of  these 
medications  will  be  determined.  All  the  new  anticonvul- 
sants show  roughly  equivalent  efficacy  against  partial 
seizures  with  or  without  secondary  generalization  in  pa- 
tients whose  seizures  are  uncontrolled  by  conventional 
medications.  Lamotrigine  may  make  patients  with  my- 
oclonic seizures  worse.  In  the  Lennox-Gastaut  syndrome. 


TABLE  3.— Name-Brand  Anticonvulsants 

Drug 

Generic 

Pr  ice,  t‘ 

Typical  Dose, 
mg/day 

Cost/Day,  i 

Dilantin  . . 

Phenytoin 

18.07 

300-400 

0.54-0.72 

Tegretol . . 

Carbamazepine 

34.66 

600-1,200 

1.04-2.08 

Depakote . 

Divalproex  sodium 

56.29 

750-3,000 

1.69-6.23 

Felbatol  . . 

(valproate) 

Felbamate 

66.00 

2,400-3,600 

2.64-3.96 

Neurontin 

Gabapentin 

90.04 

900-1,800 

2.70-5.40 

‘Average  wholesale  price  January  1 994  per  1 00  tablets. 

lamotrigine  does  not  affect  atonic  or  tonic  seizures.41  Fel- 
bamate, on  the  other  hand,  is  effective  in  the  Lennox-Gas- 
taut syndrome. 

Little  evidence  exists  that  helps  physicians  decide  in 
which  order  to  try  these  new  agents.  Based  on  experi- 
ments in  animals  and  limited  clinical  experience,  some 
suggestions  can  be  made.  Drugs  with  large  protective  in- 
dexes have  a wider  available  dose  range  before  toxicity  is 
reached.  Table  1 compares  the  protective  indexes  in  two 
animal  models  for  the  conventional  and  new  anticonvul- 
sants. Using  this  approach,  felbamate  appears  to  have  a 
therapeutic  spectrum  similar  to  that  of  valproate,  with  ef- 
ficacy in  treating  partial,  tonic-clonic,  and  absence 
seizures,  but  with  a greater  protective  index.  This  has 
been  confirmed  in  clinical  trials.  Felbamate  has  shown  ef- 
ficacy in  both  partial  and  generalized  epilepsies  with  min- 
imal toxicity.  As  predicted  by  the  models,  lamotrigine  has 
a clinical  spectrum  similar  to  that  of  phenytoin,  but  with 
a wider  “therapeutic  window.”  Vigabatrin,  on  the  other 
hand,  demonstrates  some  efficacy  in  animal  models  of 
human  epilepsy,  but  preliminary  evidence  suggests  that 
some  patients  may  have  their  absence  seizures  made 
worse  by  vigabatrin  use. 

To  date,  only  one  study  has  compared  the  use  of  a new 
anticonvulsant  with  that  of  conventional  therapy.  The  use 
of  vigabatrin  was  compared  with  that  of  carbamazepine  in 
medically  refractory  patients  with  partial  seizures.  It 
showed  a similar  efficacy,  but  was  slightly  better  toler- 
ated.42 Until  controlled  trials  are  done  comparing  the  use 
of  these  drugs  with  that  of  conventional  therapy  in  newly 
diagnosed  patients,  the  use  of  the  new  anticonvulsants 
must  be  limited  to  medically  refractory  patients.  In  pa- 
tients with  juvenile  myoclonic  epilepsy  or  absence 
epilepsy  refractory  to  valproate  monotherapy,  felbamate 
is  probably  the  next  medication  to  be  tried.  When  vigaba- 
trin becomes  available,  with  its  unique  mechanism  of  ac- 
tion, it  may  have  a role  as  rational  polytherapy  in  patients 
with  medically  refractory  epilepsy.  Vigabatrin  and  gaba- 
pentin should  be  the  easiest  to  prescribe  because  they  lack 
drug  interactions  and  have  little  protein  binding.  Gaba- 
pentin has  the  ability  to  be  rapidly  initiated  and  can  be 
quickly  tried  in  patients  before  their  seizures  are  consid- 
ered refractory. 

These  new  anticonvulsants  are  reported  to  be  safer 
and  better  tolerated  than  conventional  therapy.  This  may 
indeed  be  the  case;  however,  the  limited  human  exposure 
may  explain  the  lack  of  substantial  allergic  reactions.  For 
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TABLE  4.— Conventional  and  New  Antiepileptic  Drugs 

Indications 

Typical  Dose, 

Half-Life, 

Most  Common 

Generic  Name 

Trade  Name 

(Seizure  Types) 

mg/day 

hr 

% Bound 

Side  Effects 

Phenytoin 

. . Dilantin 

Partial  with  or  without  seizure 
generalization;  generalized  tonic- 
clonic* 

300-400 

24-30 

90 

Gum  hyperplasia, 
hirsutism 

Carbamazepine 

. . Tegretol 

Partial  with  or  without  seizure 
generalization;  generalized  tonic- 
clonic* 

600-1,200 

8-12 

75 

Neutropenia,  rash, 
hyponatremia 

Phenobarbital 

. Luminal 

Partial  with  or  without  seizure 
generalization;  generalized  tonic- 
clonic* 

60-120 

72 

50 

Behavioral 

changes 

Divalproex  sodium  (valproate) . . 

. Depakote 

Partial  with  or  without  seizure 
generalization;  generalized  tonic- 
clonic;  absence;  myoclonic* 

750-3,000 

6-12 

90-95 

Weight  gain,  hair 
loss,  Gl  complaints 

Felbamate 

. Felbatol 

Partial  with  or  without  seizure 
generalization;  generalized  tonic- 
clonic;  absence;  myoclonic* 

2,400-3,600 

20-24 

25 

Insomnia,  weight 
loss,  Gl  complaints 

Gabapentin 

. Neurontin 

Partial  with  or  without  seizure 
generalization  in  patients  >12 
years  old 

900-1,800 

5-6 

0 

Somnolence, 

dizziness 

Lamotrigine 

. Lamictal 

Pending) 

300-700 

24) 

55 

Rash,  dizziness 

Vigabatrin Sabril  Pending) 

Gl  = gastrointestinal,  NA  = not  applicable 
•Approved  for  use  as  monotherapy. 

fProbably  will  be  approved  with  indications  similar  to  those  for  gabapentin. 

3,000-4,000 

NA§ 

0 

Drowsiness,  irri- 
tability 

tExcretion  half-life  increases  to  about  72  hr  with  concomitant  administration  ol  valproate  and  decreases  to  about  1 3 hr  when  used  with  hepatic  enzyme-inducing  medications. 
§Excretion  half-life  is  not  equal  to  pharmacodynamic  half-life. 

example,  in  the  United  States,  approximately  275,000  peo- 
ple were  taking  valproate  in  1993.  The  incidence  of  fatal 
hepatotoxicity  is  about  1 in  118,000  patients  (all  ages,  as 
monotherapy).43  By  comparison,  in  the  manufacturer’s 
new  drug  application  to  the  FDA,  the  exposure  of  4,000  hu- 
mans to  felbamate  was  summarized.  An  absence  of  idio- 
syncratic drug  reactions  could  be  due  to  sampling  error. 

None  of  these  drugs  have  demonstrated  teratogenicity 
in  animals,  but  there  is  no  evidence  suggesting  that  they 
are  less  harmful  to  a developing  fetus  than  conventional 
anticonvulsants.  Therefore,  their  use  during  pregnancy  or 
in  women  of  child-bearing  age  should  be  limited  to 
women  who  have  no  other  alternatives  for  seizure  control. 

Although  the  new  anticonvulsants  appear  promising, 
physicians  must  not  be  swayed  by  intensive  advertising 
campaigns  or  aggressive  drug  detail  agents  extolling  the 
virtues  of  these  new  agents.  The  fascination  clinicians 
have  for  new  medications  needs  to  be  tempered  by  the  un- 
certainties of  unknown  idiosyncratic  drug  reaction  pro- 
files, the  limited  database  available  on  drug  interactions, 
and  the  increased  costs  to  patients. 

Addendum 

Since  this  article  was  submitted,  the  FDA  in  conjunc- 
tion with  Wallace  Laboratories  has  recommended  that  pa- 
tients be  withdrawn  from  felbamate  therapy.  There  have 
been  ten  cases  of  aplastic  anemia,  including  two  deaths, 
of  a total  of  more  than  100,000  patients  taking  felbamate. 
All  of  the  cases  of  aplastic  anemia  appeared  between  two 
and  six  months  after  therapy  was  initiated.  This  incidence 
is  about  50  times  greater  than  that  seen  in  the  general  pop- 
ulation. The  drug  has  not  been  recalled,  but  the  FDA  and 
Wallace  Laboratories,  as  well  as  the  Epilepsy  Foundation 


of  America,  have  recommended  that  the  use  of  felbamate 
be  suspended,  unless  the  benefits  of  continued  use  clearly 
outweigh  the  possible  risks.  Unfortunately,  sequential 
laboratory  tests  do  not  predict  those  patients  who  are  at 
risk  for  this  complication. 
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The  New  Era 


Neuroimaging  Looks  to  the  Future 

ROBERT  H.  ACKERMAN,  MD,  Boston,  Massachusetts 


To  discuss  the  future  of  neuroimaging,  we  have  to  con- 
sider the  past  and  to  assess  how  imaging  now  relates 
to  the  neuromanagement  process. 

In  a typical  medical  center,  neuroradiologic  examina- 
tions constitute  40%  to  60%  of  all  computed  tomographic 
(CT)  scans  and  70%  to  80%  of  all  magnetic  resonance 
(MR)  studies— including  MR  angiographic  procedures. 
Neurovascular  ultrasonographic  and  arteriographic  exam- 
inations remain  well  used.  Meanwhile,  positron-emission 
tomography  (PET),  single  photon-emission  CT  (SPECT), 
MR  perfusion,  MR  diffusion,  and  MR  spectroscopic 
imaging  are  being  readied  to  illuminate  clinically  what 
once  had  been  the  darkest  clinical  recesses  of  the  black 
box.1,2 

This  heavy  emphasis  on  high-tech  tools  in  the  neuro- 
logic diagnosis-and-treatment  process  confronts  and  con- 
founds health  care  planners.  Health  care  economists  tell 
us  that  society  cannot  afford  open-ended  neuroimaging 
access  or  use.  Already  in  states  where  managed  care  has 
become  predominant— for  example,  California  and  Massa- 
chusetts, where  it  accounts  for  50%  to  70%  of  services— 
the  decision  when  to  order  what  is  being  put  increasingly 
in  the  hands  of  primary  care  physicians,  who  act  as  gate- 
keepers for  imaging  referrals  in  order  to  control  imaging 
costs.  Soon,  however,  with  the  growing  movement  toward 
capitation,  the  major  part  of  the  decision  may  be  in  the 
hands  of  the  imagers  themselves,  who  will  have  to  decide 
how  neuroimaging-assigned  dollars  are  going  to  be  spent. 
The  effect  of  both  trends  no  doubt  will  be  to  diminish  the 
amount  of  neuroimaging  activity,  especially  by  obviating 
several  imaging  procedures  in  the  same  patient. 

In  this  article  I intend  to  put  in  perspective  some  of  the 
reasons  for  the  proliferation  of  neurodiagnostic  tools  and 
how  clinical  neuroscience  (clinical  neurology,  neuro- 
surgery, and  neuroradiology)  might  respond  to  emerging 
efforts  to  ration  neuroimaging  services. 

Background 

Historically,  the  imperative  in  neurodiagnosis  has 
been  to  “see”  better  what  goes  on  within  the  skull  and 
vertebral  canal.  In  the  19th  century  the  only  way  to  pene- 
trate the  “black  box”  noninvasively  was  to  devise  a neu- 
rologic examination  that  allowed  the  location  and  extent 
of  central  nervous  system  injury  to  be  inferred.  Modem 


neuropathology  began  in  the  1850s  and  1860s,  which 
spurred  the  development  of  the  neurologic  examination 
by  facilitating  the  correlation  of  clinical  neurologic  find- 
ings with  pathoanatomic  processes.  Signs  and  symptoms 
that  were  found  to  be  associated  with  specific  morbid  le- 
sions could  then  be  used  in  vivo  to  predict  diagnosis.  This 
process  received  its  initial  major  challenge  in  1 887,  when 
a spinal  tumor  was  first  operated  on,  having  been  diag- 
nosed and  localized  by  deductive  reasoning  based  on  clin- 
icopathologic  correlations. 

In  that  year  W.  R.  Gowers  saw  a patient  who  had 
slowly  progressive  paraplegia  and  an  ascending  sensory 
level.  Using  information  gathered  from  clinicopathologic 
correlation,  he  diagnosed  a tumor  in  the  vertebral  canal, 
at  the  T-4  level,  and  advised  its  removal.'  The  lesion  actu- 
ally lay  at  the  T-2  level  and  was  almost  missed.  But  the 
anatomically  based  speculations  of  those  in  the  operating 
room  resulted  in  the  opening  of  the  vertebral  canal  at  suc- 
cessively higher  levels  until  the  tumor  was  identified.  This 
operation  was  the  first  major  test  of  the  scientific  method 
in  clinical  neuroscience.  It  demonstrated  the  capability  of 
the  neurologic  examination  to  “see”  with  at  least  fair  res- 
olution beneath  the  skin  and  bony  structures. 

Within  the  next  40  to  50  years,  actual  imaging  of  cen- 
tral nervous  system  compartments  became  possible  using 
radiographic  techniques  and  contrast  agents  placed  in  the 
arteries  (arteriography),  ventricles  of  the  brain  (pneu- 
moencephalography), and  subarachnoid  spaces  of  the 
spinal  cord  (myelography).  But  not  until  the  development 
of  CT  a little  more  than  20  years  ago  could  the  brain  or 
cord  parenchyma  be  visualized  directly.  Lesions  of  these 
tissues  previously  had  been  inferred  indirectly,  based  on 
radiologic  changes  in  cerebrospinal  fluid  or  vascular  pat- 
terns. Evaluating  parenchymal  tissues  was  like  looking  at 
shadows  thrown  against  a cave  wall,  rather  than  the 
sources  of  the  shadows  themselves.  Because  CT  showed 
both  parenchyma  and  intracranial  cerebrospinal  fluid 
spaces  and  did  so  noninvasively,  it  rapidly  replaced  pneu- 
moencephalography. Some  people  predicted  it  also  would 
replace  arteriography.  In  fact,  in  the  mid-1970s  neurora- 
diology lost  some  of  its  luster  as  initial  enthusiasm  for  CT 
engendered  the  illusion  that  arteriography  would  evap- 
orate and  that  specialists  might  not  be  needed  to  inter- 
pret noninvasively  obtained  cross-sectional  images  that 
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ABBREVIATIONS  USED  IN  TEXT 

CT  = computed  tomography 

MR  = magnetic  resonance 

MRI  = magnetic  resonance  imaging 

PET  = positron-emission  tomography 

SPECT  = single  photon-emission  computed  tomography 


merely  showed  anatomy  like  any  textbook.  During  this 
period  I recall  neuroradiology  fellowship  applicants  ques- 
tioning the  future  of  the  field. 

Neuroradiologic  Advances 

The  reasons  why  neuroradiology  subsequently  re- 
surged include  the  following: 

• The  introduction  of  magnetic  resonance  imaging 
(MRI)  with  its  high  sensitivity,  high  resolution,  and  mul- 
tiplanar  capability; 

• Technologic  advances  in  all  the  imaging  modalities, 
including  CT,  MR.  ultrasonography,  PET,  and  SPECT, 
which  gave  rise  to  an  extensive  array  of  imaging  alterna- 
tives between  and  within  modalities; 

• The  increasing  capability  for  imaging  not  just  anat- 
omy, but  also  physiology; 

• The  persistence  and  refining  of  arteriography  and 
digital  subtraction  angiography;  and 

• The  evolution  of  interventional  techniques,  which 
made  neuroradiology  not  just  a diagnostic  but  a treatment 
specialty  as  well. 

In  sum,  it  again  became  obvious  that  the  field  had  im- 
mense diagnostic  resources,  was  operationally  complex, 
and  required  persons  with  specialized  skills.  Moreover, 
for  a decade  and  until  recently,  reimbursements  for  neu- 
roimaging procedures  skyrocketed.  The  more  studies 
done,  the  more  money  earned.  More  than  half  the  income 
of  some  departments  of  radiology  came  from  neuroradio- 
logic activities,  so  that  general  radiology  was  delighted  to 
enhance  neuroradiology’s  stature. 

To  the  dismay  of  health  care  regulators,  new  methods 
or  techniques  do  not  necessarily  supplant  older  ones,  as 
the  information  they  provide  often  is  complementary, 
rather  than  redundant.  Different  imaging  techniques  typi- 
cally demonstrate  somewhat  different  features  of 
anatomy  or  physiology.  By  creating  a constellation  of 
such  discrete  special  data,  a more  precise  diagnostic  pro- 
file of  disease  can  be  provided.  This  is  seen  in  the  use  of 
both  CT  (for  calcification)  and  MRI  in  sorting  out  sellar 
region  masses,  MRI  (T 1 -weighted  to  show  subintimal 
blood)  and  MR  angiography  in  clinching  the  diagnosis  of 
arterial  dissection,  PET  and  MRI  in  identifying  radiation 
necrosis,  MR  angiography  and  ultrasonography  in  docu- 
menting carotid  disease,  and  CT  (for  hematoma)  and  MRI 
(for  abnormal  flow  voids)  in  demonstrating  hemorrhage 
from  an  arteriovenous  malformation.  The  prototypical  ex- 
ample of  a multimodality  battery  is  the  use  of  direct  and 
indirect  tests  in  carotid  ultrasonographic  noninvasive  di- 
agnosis, where  as  many  as  seven  high-tech  examinations 
might  be  used  to  sample  different  levels  of  the  vascular 


axis  and  different  physiologic  features  at  each  level.  In 
general,  as  instruments  improve,  so  do  the  quality  of  the 
pathoanatomic  and  pathophysiologic  data  and  the  reliabil- 
ity of  diagnosis.  If  the  current  pace  of  technologic  prog- 
ress in  neuroradiology  continues,  in  the  future  we  might 
expect  to  find  batteries  of  neuroimaging  procedures  rou- 
tinely used  not  just  for  diagnosis,  but  to  monitor  tissue 
events  that  herald  clinical  improvement  or  deterioration— 
that  is,  to  help  plan  or  monitor  on-line  treatment.  Techno- 
logic advances  typically  increase  the  reach  of  clinicians, 
which  in  some  situations  exceeds  the  grasp  of  any  one  in- 
strument or  technique. 

Current  Role  of  Neuroimaging 

Neuroimaging  is  no  longer  an  exercise  remote  from 
clinical  medicine,  but  has  become  an  extension  of  clini- 
cians’ eyes,  ears,  and  fingers.  Computed  tomography  and 
MRI  often  can  localize  lesions  better  than  a neurologic 
examination,  and  Doppler  testing  can  assess  turbulent 
flow  better  than  a stethoscope.  Special  procedures  are 
now  used  not  just  to  confirm  or  reject  the  “bedside”  for- 
mulation (Table  1 ),  but  in  many  cases  to  complete  it.  Even 
with  most  routine  diagnostic  problems,  I believe  that  if  a 
neurologist  examines  a patient  to  rule  out  disease  of  the 
cerebral  hemispheres,  that  examination  is  not  complete 
unless  at  least  a CT  scan  is  done.  A CT  scan  can  be  done 
only  a little  less  quickly  than  it  may  take  to  figure  out,  for 
example,  if  the  plantar  response  is  up,  down,  or  with- 
drawal, and  it  provides  another  dimension  of  information. 


TABLE  1 .—Neuroimaging  Before  and  After  the  1 970s 

Neuroimaging 

Before  1 970s  After  1 970s 

Primarily  invasive  Primarily  noninvasive 

Assesses  anatomy  Assesses  anatomy  and  physiology 

Abets  diagnosis  Abets  diagnosis  and  treatment 

Confirms  bedside  formulation  Completes  bedside  formulation 


An  imaging  study  can  provide  unexpected  informa- 
tion that  can  obviate  considerable  morbidity  for  a patient 
and,  as  a result  of  early  detection,  reduce  costs  for  the 
health  care  system.  For  example,  in  patients  with  normal 
neurologic  findings,  we  have  seen  meningiomas,  subdural 
hematomas,  and  temporal  lobe  neoplasms  as  the  causes, 
respectively,  of  depression,  transient  ischemic  attacks, 
and  the  hyperventilation  syndrome.  To  emphasize  the  im- 
portance of  imaging  is  not  to  minimize  the  role  of  the 
neurologic  examination  itself,  but  rather  to  say  that  some 
imaging  studies  are  better  thought  of  as  the  last  step  in  the 
neurologic  examination,  rather  than  the  first  step  in  the 
special-procedure  workup.  Moreover,  imaging  studies 
cannot  be  effectively  interpreted  without  the  history  and 
examination  that  constitute  the  neurologic  evaluation.  In 
fact,  technologic  advancements  may  increase  the  need  for 
better  history-taking  and  mental  status  assessments.4 

Just  as  neurologists  choose  the  bedside  tools  they  will 
use  to  answer  a clinical  question,  someone  also  needs  to 
select  the  appropriate  battery  of  imaging  modalities  and 
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choose  from  among  the  techniques  available  for  each 
modality.  Some  time  ago  we  pointed  out  that  to  ensure  the 
choice  of  the  correct  imaging  study  and  its  appropriate 
mode  of  application,  a subset  of  “new  clinicians”  might 
be  required— persons  trained  in  both  clinical  and  techno- 
logic areas  and  in  the  monitoring  of  function  as  well  as 
structure.5  As  both  a neurologist  and  neuroradiologist,  I 
use  this  approach  in  our  Neurovascular  Laboratory 
(which  does  carotid  and  intracranial  ultrasonographic 
evaluations),  where  as  many  as  13  different  clinical  (5) 
and  technical  (8)  examinations  may  be  carried  out  primar- 
ily by  a physician.  At  any  moment  the  physician  can  alter 
the  examining  battery  of  tests  according  to  the  clinical  im- 
peratives and  the  emerging  medical  and  technologic  in- 
formation. This  is  similar  to  the  process  at  the  “bedside,” 
where  the  priorities  of  the  examination  are  constantly  al- 
tered as  a result  of  the  emerging  data. 

These  comments  are  not  intended  to  bear  upon  the  de- 
bate as  to  whether  neurologists  or  neuroradiologists  are 
better  prepared  to  do  and  interpret  imaging  studies  or  be 
the  new  clinicians.  At  this  time  few  in  either  field  entirely 
fit  the  latter  description.  Neuroradiologists  have  a better 
understanding  of  underlying  anatomy,  physics,  tech- 
niques, and  range  of  normal,  and  neurologists  better  un- 
derstand the  clinical  and  possibly  the  pathophysiologic 
processes.  Both  have  a body  of  knowledge  to  share  and 
must  work  together  to  ensure  that  neuroimaging  remains 
dynamic  and  focused  on  patient  care.  For  the  two  fields  to 
challenge  each  other,  especially  in  a hostile  health  care 
environment,  makes  no  sense  and  is  not  justified.  If  neu- 
rologists, for  example,  complain  that  neuroradiology  has 
locked  them  out,  they  may  share  some  of  the  blame. 

In  the  1970s  many  major  academic  neurology  pro- 
grams that  served  as  national  prototypes  became  rela- 
tively indifferent  to  the  need  for  neuroradiology  training 
for  their  residents.  During  the  latter  part  of  that  decade, 
the  Massachusetts  General  Hospital  (Boston)  Neurology 
Service,  for  example,  dropped  its  mandatory  full-time 
neuroradiology  rotation  to  offer  additional  elective  time, 
particularly  basic  science  research  opportunities.  Whereas 
during  my  neurology  senior  residency  at  that  center  from 
1969  to  1970,  we  had  a month-long  rotation  during  which 
we  alternated  with  neurosurgical  residents  in  performing 
almost  all  the  arteriographic,  pneumoencephalographic, 
and  myelographic  procedures,  neuroradiology  now  be- 
came an  elective,  and  an  undersubscribed  one.  Those  who 
took  the  rotation,  however,  had  the  opportunity  to  partici- 
pate in  writing  the  protocols  for  the  day’s  head  CT  scans 
and  in  interpreting,  dictating,  and  signing  the  completed 
studies.  On  the  days  I supervised  head  CT  scans,  the 
neurology  resident  often  was  so  burdened  with  clinical 
neurologic  or  research  responsibilities  that  only  occa- 
sionally did  he  or  she  show  up.  As  a result,  neurology 
residents  eventually  lost  the  opportunity  to  read  head  CT 
scans.  Similarly,  direct  carotid  punctures  and  brachial 
angiograms  were  not  taken  away  from  neurologists 
at  Massachusetts  General  Hospital.  The  neurology  resi- 
dents stopped  doing  them  because  of  a higher  complica- 
tion rate. 


To  preserve  the  availability  and  maintain  the  progress 
of  neuroimaging,  clinical  neuroscience  must  take  a cohe- 
sive stand.  If  primary  care  physicians  become  the  gate- 
keepers for  neuroimaging  procedures,  access  to  these 
tools  will  be  limited.  Primary  care  physicians  have  a mod- 
icum of  neurologic  training  and  virtually  no  neuroimag- 
ing experience.  For  them  to  order  or  authorize  imaging 
procedures  seems  hardly  different  from  having  them  or- 
dering or  authorizing  a neurologist  to  use  an  ophthalmo- 
scope or  reflex  hammer  or  to  check  for  parietal  cortical 
sensory  loss.  It  would  be  difficult  for  them  to  know  which 
imaging  tools  are  appropriate.  For  example,  how  to  assess 
the  neurovascular  system  has  become  a confusing  process 
even  for  neurologists  and  neuroradiologists  who  do  not 
work  with  the  problem  every  day.  When  to  use  or  com- 
bine ultrasonography,  MR  angiography,  spiral  CT  an- 
giography, and  x-ray  arteriography  in  examining  the 
vascular  substrate  of  ischemic  stroke  disease  can  be  a dif- 
ficult question.6'8  The  first  three  tests  all  now  qualify  as 
“noninvasive  studies.”  Each  test  cannot  be  done  in  every 
person.  Yet,  more  than  one  test  may  be  necessary  to  make 
correct  management  decisions. 

Effects  of  Capitation  on  Neuroimaging 

If  full  capitation  becomes  a reality,  the  effects  on  clin- 
ical neuroscience  and  neuroimaging  also  will  be  great,  but 
from  a different  point  of  view.  Maintaining  large  neurora- 
diologic facilities  suddenly  may  become  a liability  for  ra- 
diology departments.  This  could  result  in  a downsizing  of 
neuroimaging  in  general  or  at  least  a pronounced  limita- 
tion on  complementary  or  ancillary  studies  that  now  are 
relied  on  to  help  clarify  the  findings  of  an  initial  examina- 
tion. Paradoxically,  some  of  this  may  be  beneficial.  It  will 
cause  neurologists,  neurosurgeons,  and  neuroradiologists 
to  examine  which  imaging  studies  are  actually  necessary 
and  will  stimulate  outcome  studies  to  accomplish  this. 
Moreover,  it  will  require  neurologists  to  educate  primary 
care  physicians  as  to  when  to  refer  a patient  for  a neuro- 
logic consultation  or  neuroimaging  procedure. 

A “catch  22”  situation  may  be  brewing.  Although  neu- 
rologists will  want  to  have  the  responsibility  of  deciding 
on  and  ordering  imaging  studies,  under  managed  care 
programs  neurologists  who  order  “too  many”  studies  may 
be  stigmatized  by  health  care  agencies  as  expensive 
physicians,  a label  that  might  cause  health  maintenance 
organizations  to  limit  the  number  of  subsequent  referrals. 

To  deal  with  neurodiagnostic  issues  in  the  future,  I 
recommend  a standing  group  of  neurologists,  neurosur- 
geons, and  neuroradiologists  who  will  help  establish 
imaging  policies  for  clinical  neuroscience,  rather  than 
having  policy  dictated  to  the  specialists.  Among  the  press- 
ing issues  are  the  following: 

• Deciding  which  imaging  procedures  are  required  in 
which  situations. 

• Organizing  appropriate  investigations  to  clarify 
which  test  or  constellation  of  tests  is  optimal  for  clinical 
care;  a position  paper  of  the  American  College  of  Physi- 
cians has  recently  criticized  the  limited  number  and  poor 
quality  of  outcome  investigations  for  MR  imaging.9 
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TABLE  2 — Cost  of  Neurovascular  Studies 
(Technical  Plus  Professional),  Sampled  From 
Selected  Geographically  Separated  Institutions 


Study 

Cost  Range,  S 

High  Versus 
Low ' 

MR  angiogram,  neck  or  head 

414-2,696 

6.51 

Bilateral  neck  or  head  arteriogram 

1,146-3,822 

3.34 

Transcranial  Doppler  examination 

213-679 

3.19 

Carotid  ultrasonogram 

396-820 

2.07 

Spiral  CT  angiogram,  neck 

725-1,289 

1.78 

Spiral  CT  angiogram,  head 

Total  for  least/most 

618-816 

1.32 

expensive  institutions 

CT  = computed  tomography,  MR  = magnetic  resonance 

3,512-10,122 

2.88 

*How  many  times  greater  the  most  expensive  institution  is  relative  to  the  least  expensive. 

• Establishing  standards  of  quality  for  doing  imaging 
procedures  to  ensure  that  the  drive  toward  economy  will 
not  erode  the  high  level  of  neuroradiologic  activities. 

• Exploring  how  neuroimaging  services  can  be  ren- 
dered as  reasonably  as  possible  so  that  more  compre- 
hensive evaluations  can  be  accomplished  within  a limited 
budget.  The  wide  range  of  neuroimaging  charges  today 
is  exemplified  by  the  costs  of  carotid  noninvasive  ultra- 
sonographic studies  determined  for  six  randomly  se- 
lected institutions  across  the  country  (Table  2). 

• Developing  appropriate  programs  to  train  new  clin- 
icians. For  board-eligible  or  -certified  neurologists  or  neu- 
rosurgeons who  want  to  do  neuroimaging,  it  might  be 
appropriate  for  neuroradiology  to  offer  a 3-year  training 
program  that  consists  of  the  usual  2-year  program  with  12 
additional  months  of  radiologic  inteipretation,  physics, 
and  imaging.  No  such  program  should  limit  neuroimag- 
ing training  to  just  CT  and  MR.  Doing  so  would  deprive 
trainees  of  a rich  resource  of  clinically  important  neuro- 
diagnostic tools. 

Plato,  in  The  Republic  (Book  VII),  presents  a parable 
that  with  imagination  (in  brackets)  may  be  applicable  to 
this  problem: 

Behold  human  beings  chained  in  an  underground  cave  so  that  they  can 
only  see  before  them.  Above  and  behind  is  a fire  blazing.  ...  Do  you 
think  they  have  seen  anything  of  the  figures  passing  in  front  of  the  fire 


except  the  shadows  which  the  fire  throws  on  the  opposite  wall  of  the 
cave?  To  them  the  truth  would  be  literally  nothing  but  the  flickering 
shadows  [compare  neuroradiology  before  CT],  These  men  might  have 
been  in  the  habit  of  conferring  honors  among  themselves,  on  those  who 
were  the  quickest  to  remark  which  of  the  shadows  went  before,  which 
followed  after,  and  which  were  together  [compare  reading  an  arterio- 
gram], and  being  best  able  from  these  observations  to  divine  the  future 
[make  a diagnosis],  . . . 

Imagine  one  of  these  men  being  reluctantly  dragged  into  the  pres- 
ence of  the  sun  itself  [ CT  or  MRI,  which  demonstrates  brain  tissue  it- 
self] and  then  coming  down  suddenly  and  being  replaced  in  his  old  seat: 
would  he  not  be  certain  to  have  his  eyes  full  of  darkness  ? And  if  there 
were  now  a contest  and  he  to  compete  in  measuring  the  shadows  with 
the  prisoners  who  had  never  been  moved  out  of  the  cave,  would  he  not 
make  himself  ridiculous?  Men  would  say  of  him  that  he  had  returned 
from  the  place  above  with  his  eyes  ruined.  [Those  who  focus  too  closely 
on  CT  or  MRI  may  lose  the  ability  to  interpret  critical  details  provided 
by  other  neurodiagnostic  methods,  including  the  clinical  evaluation.] 

I have  tried  to  highlight  two  trends:  the  historical  ex- 
pansion of  neurodiagnostic  techniques  to  better  “see” 
pathoanatomic  and  pathophysiologic  change,  and  a more 
recent  emphasis  on  greater  selectivity  in  requesting  and 
performing  neuroimaging  studies  to  limit  health  care 
costs.  The  two  need  clash  only  if  the  clinical  neuro- 
sciences cannot  eventually  justify  the  use  of  high-tech, 
multimodality  imaging  studies  in  achieving  better  diagno- 
sis and  patient  care,  and  if  primary  care  physicians  or 
health  care  planners  refuse  to  appreciate  the  complexity 
of  the  clinical  and  special-procedure  neurodiagnostic 
processes  and  how  profoundly  interdependent  they  are. 
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Medicine  is  in  a state  of  rapid  flux.  In  the  next  few 
years  and  the  first  decades  of  the  2 1 st  century,  we 
will  see  rapid  and  profound  changes  in  health  care  deliv- 
ery in  the  United  States.  How  will  these  changes  affect 
neurology  and  neurologists,  and  how  will  they  affect  neu- 
rologic education?  After  briefly  reviewing  the  current 
state  of  neurologic  education  and  future  changes  that  will 
influence  it,  we  shall  concentrate  on  how  neurologic  edu- 
cation can  and  should  change  to  adapt  to  and  meet  these 
new  educational  needs  and  imperatives.  The  literature  on 
this  subject  is  scant,  so  of  necessity  we  will  present  a per- 
sonal viewpoint  that  may  not  represent  that  of  most  neu- 
rologists. 

Status 

Neurologic  education  clearly  does  not  meet  the  pres- 
ent needs  of  medical  students  and  nonneurologists.  Near- 
ly all  medical  students  in  the  United  States  have  one  or 
more  courses  during  the  first  two  years  of  medical  school 
in  the  basic  neurologic  sciences— neuroanatomy,  neu- 
ropathology, neurophysiology,  neurochemistry.  Some- 
times the  various  disciplines  are  taught  separately  and 
sometimes  they  are  integrated  into  a single  neuroscience 
course.  The  combinations  of  disciplines  in  a neuroscience 
course  vary;  most  often  anatomy  and  physiology  are  com- 
bined, but  pharmacology  and  pathology  are  sometimes  in- 
cluded. The  clinical  neurology  faculty  sometimes  directs 
or  has  considerable  influence  over  the  content  of  neuro- 
science courses;  often,  however,  the  courses  are  controlled 
by  basic  science  faculty  with  little  involvement  of  the  clin- 
ical neurology  faculty.  Broadening  of  the  curriculum  and 
early  entry  into  the  clinics  and  bedside  medicine  have 
drastically  reduced  the  time  medical  students  spend  in  ba- 
sic neuroscience. 

Because  funded  research  among  basic  science  faculty 
has  become  almost  exclusively  molecular  and  cellular, 
few  faculty  members  are  interested  and  knowledgeable  in 
classic  gross  neuroanatomy,  neuropathology,  and  neuro- 
physiology. Much  of  the  curriculum  concentrates  on  the 
cellular  microscopic  level,  and  instruction  in  macroscopic 
aspects  has  dwindled.  Yet  the  gross  aspects  of  neuro- 
science are  and  will  continue  to  be  the  foundation  of 
neurologic  practice  in  the  foreseeable  future.  The  vast 


majority  of  American  medical  students  do  not  get  suffi- 
cient education  in  nervous  system  anatomy,  pathology, 
and  physiology.  Some  students  do,  however,  get  “turned 
on"  by  the  most  complex  and  arguably  the  most  important 
and  intriguing  organ  system  in  the  human  body. 

Neurologic  education  during  the  third  and  fourth  clin- 
ical years  of  a medical  school  curriculum  is  even  worse. 
Levitt  found,  in  a 1978  survey,  that  fewer  than  half  of 
graduating  students  in  Philadelphia  medical  schools  had 
a neurology  rotation.1  Similarly,  in  the  United  Kingdom, 
where  there  are  more  data,  at  least  a third  of  medical 
schools  had  no  instruction  in  neurology  during  the  clini- 
cal years.2  Some  medical  schools  require  a clinical  neu- 
rology rotation — usually  four  to  six  weeks — but  many  do 
not,  and  neurology  is  instead  an  elective  subject.  In  some 
schools,  the  neurology  rotation  is  diluted  by  rehabilita- 
tion, ophthalmology,  and  other  disciplines.  Four  weeks  is 
scarcely  enough  exposure  to  whet  the  appetite,  much  less 
get  the  feet  wet  with  useful  experience. 

The  clinical  neurology  rotation  is  usually  on  inpatient 
service,  which  now  has  a select  group  of  the  sickest  pa- 
tients who  are  herded  through  quickly.  Medical  students 
are  usually  simply  appended  to  the  team  of  neurology  res- 
idents and  fellows  and  rotators  from  other  services  such 
as  internal  medicine,  family  practice,  and  psychiatry.  The 
service  is  usually  led  by  a busy  clinician  or  research  sci- 
entist. These  instructors  usually  have  insufficient  time  and 
interest  in  teaching  the  medical  students,  clearly  the  low- 
est group  on  the  totem  pole  and  the  most  difficult  and 
time-consuming  to  teach.  Little  time  is  spent  on  outpa- 
tient care  despite  the  fact  that  most  clinical  neurology  re- 
lates to  ambulatory  patients.  Seldom  are  the  medical 
students  taught  separately. 

In  many  clinical  neurology  rotations,  there  is  no  stan- 
dard curriculum,  bibliography,  expectations,  or  evaluation 
system.  Education  of  medical  students  is  a low  priority 
for  most  faculty  and  little  economic  remuneration,  aca- 
demic promotion,  or  departmental  kudos  derive  from 
diligence  and  time  spent  in  this  activity.  Neurologic  edu- 
cation of  medical  students  gets  a C—  at  best.  Fortunately, 
despite  the  system,  a precious  few,  especially  those  who 
were  attracted  to  neuroscience  during  their  premedical 
education,  enter  neurology  training  programs.  Some  pur- 
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sue  neurology  because  of  the  subject  matter  and  disci- 
pline of  the  specialty;  some  are  attracted  by  the  role  mod- 
els they  encounter  and  seek  to  emulate. 

Neurologic  education  of  nonneurology  house  staff  is 
also  inadequate.  Few  general  physicians— family  practi- 
tioners, internists,  pediatricians,  obstetrician-gynecolo- 
gists—know  much  neurology  when  they  enter  practice. 
Levitt's  1978  survey  indicated  that  about  a fourth  of  all  pa- 
tients admitted  to  Philadelphia  hospitals  had  important 
neurologic  problems  and  a fifth  of  patients’  first  visits  to 
representative  general  internists  included  a neurologic 
complaint.  Despite  this  large  burden  of  neurologic  disease, 
graduates  of  internal  medicine  residencies  spent  only 
about  3%  of  their  residency  in  neurology,  and  many  had 
no  instruction  in  neurology.1  Now,  virtually  all  emergency 
department  and  inpatient  neurologic  treatment  is  being 
provided  by  neurologists.  The  competency  level  of  gener- 
alists handling  neurologic  problems  is  frighteningly  low. 

In  the  past  decade  the  neurologic  education  of  non- 
neurologists has  shifted.3'4  Family  practice  programs  are 
increasingly  desirous  of  neurology  experience  for  their 
trainees,  and  many  programs  have  enunciated  guidelines 
on  neurology  curriculum  for  family  practice  residents.5 
About  four  fifths  of  family  practice  programs  have  a de- 
fined neurology  rotation,  usually  in  the  form  of  a precep- 
torship  with  a community-based  neurologist.4  Of  the 
neurologic  training  of  family  practice  residents,  75%  is  in 
the  community  and  the  rest  is  on  traditional  university 
neurology  inpatient  units.4  Core  neurologic  content  is 
most  often  presented  through  lectures  and  assigned  read- 
ing, with  less  teaching  and  experience  that  involve  hands- 
on  bedside  interactions.  In  contrast,  internal  medicine 
residents  are  increasingly  occupied  with  ill  patients  with 
cancer,  the  acquired  immunodeficiency  syndrome  and 
other  infections,  and  heart  disease.  Little  time  and  less  in- 
terest are  available  for  neurology.  Only  in  institutions 
where  there  is  no  formal  training  program  in  neurology 
do  generalists  get  much  training  or  experience  with  neu- 
rologic problems.  Neurology  education  of  nonneurolo- 
gists gets  about  a C.  but  family  practice  and  psychiatry 
residents  now  want  and  receive  more  neurology  training 
than  in  the  past. 

Changes,  Directions,  and  Stresses 

In  the  future,  patients  will  almost  surely  have  a larger 
burden  of  neurologic  problems.  Increased  life  expectancy 
means  more  geriatric  patients  with  degenerative  disorders 
such  as  cerebrovascular  disease,  dementia,  and  Parkin- 
son’s disease.  At  the  other  end  of  the  age  spectrum,  more 
premature  and  neurologically  impaired  neonates  and  in- 
fants now  survive  with  complex  and  severe  nervous  sys- 
tem problems  and  handicaps.  Our  violent  times  result  in 
more  brain  and  spinal  cord  injuries. 

The  technology  used  to  diagnose  and  treat  patients  with 
nervous  system  disease  is  changing  dramatically.  Could 
neurologists  of  the  past  generation  have  even  dreamed  of 
computed  tomography  and  magnetic  resonance  imaging, 
of  modem  ultrasonography,  of  single-fiber  electromyo- 
grams, of  stereoscopic  probes,  angioplasty,  focused  radia- 


tion, and  interventional  radiology?  More  can  be  done,  but 
the  knowledge  and  training  required  to  use  these  power- 
ful diagnostic  and  therapeutic  tools  are  becoming  ever 
more  specific  and  specialized. 

Economic  and  societal  pressures  dictate  changes  in 
personnel  and  activity.  By  2010,  there  will  be  fewer  spe- 
cialists and  more  generalists;  less  hospital-based  care, 
more  outpatient  and  community-based  care;  fewer  sub- 
specialists; tighter  money  and  control,  more  restrictions 
and  patient-care  protocols;  more  nonphysician  providers 
of  health  care;  and  more  health  maintenance  organiza- 
tions and  group  practices— more  managed  care— and 
fewer  solo  or  small  group  practices. 

Another  important  factor  in  the  future  of  education  is 
the  ubiquitous  computer.  Computer  capabilities  ease  the 
burden  of  required  memory  and  rote  knowledge  and  offer 
the  opportunity  for  students  and  practitioners  to  quickly 
gain  access  to  a large  body  of  knowledge.  Training  future 
practitioners  to  manage  the  ever-growing  mass  of  data  is 
a challenge,  but  computers  offer  a wonderful  opportunity 
that  to  some  extent  offsets  the  sophistication  needed  to 
handle  the  increasing  burden  of  illness  and  complexity  of 
diagnosis  and  treatment. 

The  forthcoming  changes  mean  that  fewer  patients 
with  neurologic  problems  will  be  cared  for  only  by  neu- 
rologists, as  is  now  the  usual  practice  in  many  areas  of  the 
United  States.  Patients  with  neurologic  symptoms  will  be 
required  to  first  see  or  call  primary  care  physicians  or,  in 
some  programs,  less  expensive  nonphysicians  who  will 
use  protocols  and  guidelines  for  gatekeeping.  According 
to  Griggs  and  Dickinson,  the  “neurologist’s  principal  role 
is  to  serve  as  a consultant  to  primary  care  physicians  and 
their  patients. ”3(p719'  There  will  likely  be  fewer  available 
neurologists  who  will  have  less  time  and  be  constrained 
to  use  less  expensive  technology  to  care  for  a broader 
range  of  neurology  patients.  The  situation  will  more 
closely  resemble  the  present  status  of  neurologists  in  most 
of  Europe.  Both  primary  care  physicians  and  nonphysi- 
cians and  neurologists  will  need  different  and  better  train- 
ing to  fulfill  these  new  roles. 

Teaching  Neurology 

Basic  Neuroscience 

The  newer  diagnostic  capabilities  of  imaging  the  brain 
and  spinal  cord  and  their  vascular  supply  make  it  even 
more  imperative  that  students  and  practitioners  know  neu- 
roanatomy and  neuropathology.  Scans  and  vascular  stud- 
ies cannot  be  intelligently  ordered  or  their  findings 
understood  without  knowing  what  the  structures  that  are 
shown  look  like  in  healthy  persons  and  in  patients  with 
various  diseases.  Because  clinical  testing  is  so  divergent 
and  depends  on  the  level  of  involvement— muscle,  periph- 
eral nerves,  spinal  cord,  brain  stem,  cerebrum— students 
and  practitioners  will  need  to  know  some  neurophysiol- 
ogy to  understand  these  levels  of  involvement.  To  teach 
the  basic  foundation  subjects,  more  time  must  be  spent  on 
gross  neuroanatomy,  neurophysiology,  and  neuropathol- 
ogy. Microscopic  and  molecular  aspects  can  be  taught  in 
a separate  course  on  general  molecular  biology,  with 


WJM,  September  1994 — Vol  161,  No.  3 


Neurologic  Education — Caplan  and  Adelman  321 


TABLE  1 .—Basic  Neuroscience  for 
Medical  Students  in  Preclinical  Years 


Adequate  time  for  the  course— a minimum  of  1 2 weeks 
Integrated  neuroanatomy,  neuropathology,  neurophysiology,  and  neu- 
rochemistry 

Focus  on  application  of  basic  science  to  patient  problems 
Use  of  computers  to  aid  instruction;  heavy  use  of  patient  materials 
Integration  of  the  approach  to  problem  solving  in  neurology  patients 
Patient  demonstrations— live  or  by  videotape 
Practical  examinations  using  anatomic  and  pathologic  figures  and  pa- 
tient example  questions 

Use  of  computed  tomographic  and  magnetic  resonance  imaging  depic- 
tions of  normal  and  abnormal  anatomy 


some  aspects  integrated  into  the  neuroscience  course  that 
will  likely  prove  useful  for  practitioners.  Suggestions  for 
the  basic  course  are  listed  in  Table  1 . 

Although  computers  are  useful  as  devices  for  review- 
ing neuroanatomy,  they  are  less  well  suited  for  primary 
instruction.  Computers  do  offer  an  excellent  way  of  show- 
ing numerous  sections  of  the  body  serially,  and  together 
with  three-dimensional  reconstructions  they  facilitate  a 
three-dimensional  appreciation  of  such  structures  as  the 
fornix  and  the  ventricular  system.  With  the  number  of  au- 
topsies continuing  to  shrink,  digitized  images  of  brain 
slices  are  replacing  dissections  as  a way  to  understand  the 
internal  structure  of  the  brain. 

Clinical  Neurology  Rotations 

Neurology  must  become  a required  rotation  for  all 
medical  students.  A clerkship  should  be  for  a minimum  of 
four  to  six  weeks,  undiluted  by  other  responsibilities.  We 
espouse  the  goals  listed  by  Wilkinson  for  the  clinical  ro- 
tation (Table  2).2  A staff  preceptor  will  be  assigned  who 
will  supervise,  teach,  and  evaluate  students’  performance. 
The  preceptor  and  students  should  meet  separately  from 
the  house  officers  on  the  service.  At  the  beginning  of  the 
rotation,  the  students  should  be  given  curricular  expecta- 
tions and  a short  eclectic  bibliography.  Students  should 
have  exposure  to  outpatient  neurology  during  the  rotation. 

One  problem  in  instituting  required  clerkships  in  neu- 
rology is  the  need  to  repeat  instruction  in  basic  subjects 


TABLE  2 —Clinical  Attachment- 
Learning  Objectives  of  Clinical  Rotations* 

Learn  the  techniques  of  neurologic  examination 
Practice  the  neurologic  examination  on  enough  patients  to  ensure  con- 
fidence 

Become  familiar  with  the  common  neurologic  disorders— stroke,  de- 
mentia, headache,  seizures,  Parkinson's  disease,  neuropathies 
Have  adequate  exposure  to  patients  with  these  common  disorders 
Discuss  management  of  the  serious  neurologic  emergencies— coma,  un- 
controlled seizures,  spinal  cord  compression,  acute  stroke,  severe  neuro- 
muscular paralysis 

Have  exposure  to  patients  with  neurologic  emergencies 
Become  able  to  integrate  the  symptoms  and  signs  in  patients  with  neu- 
rologic diseases  into  a differential  diagnosis  and  plan  of  evaluation  and 
treatment 

"From  Wilkinson.2 


such  as  headache,  dementia,  and  epilepsy  for  each  group 
of  students,  that  is,  12  times  a year.  In  addition,  at  many 
medical  schools  clinical  rotations  are  held  at  more  than 
one  hospital,  making  a standard  educational  experience 
difficult.  Videotapes  of  standard  presentations  on  basic 
subjects  can  be  used  to  supplement  instruction,  to  be  fol- 
lowed by  discussion  with  the  attending  staff.  Video  con- 
ferences would  allow  students  at  distant  sites  to  see 
presentations  at  conferences  such  as  neurology  grand 
rounds  at  a main  campus. 

Students  should  learn  to  obtain  an  adequate,  detailed 
neurologic  history,  to  do  a thorough  neurologic  examina- 
tion, and  to  begin  to  organize  the  findings  so  that  they  can 
present  a reasonable  differential  diagnosis  and  plan  of  in- 


TABLE 3 —Management  of  Neurologic  Disorders  by 
Primary  Care  Physicians  and  Neurologists 

Primary  Care  Physicians 

Neurologists 

Headaches 

Brain  tumors 

Some  dementias* 

Strokes  and  cerebrovascular  disease 

Some  neuropathies* 

Epilepsy 

Some  patients  after  head  injury 

Movement  disorders 

Stable  childhood 

Parkinson's  disease 

encephalopathies 

Complex  degenerative  diseases 

Neck  and  back  pain 

Most  neuromuscular  diseases 

Chronic  pain 

Myasthenia  gravis 

Syncope 

Multiple  sclerosis 

Central  nervous  system  infections 

Coma 

Encephalopathies 

Stroke 

Spinal  cord  disease 
Acute  neuromuscular  diseases 
Nerve  root  lesions 

'Especially  if  patient  is  stable,  diagnosis  is  known,  and  no  active,  complex  treatment  is 
needed. 

vestigation  and  treatment.  The  faculty  preceptor  should, 
during  the  rotation,  observe  the  students’  encounter  with 
patients,  including  the  examinations.  Optimally,  at  the 
end  of  the  rotation,  the  students  should  be  given  an  exam- 
ination (oral  or  written)  using  mostly  patient-oriented 
queries  about  common  neurologic  diseases. 

Nonneurology  House  Staff 

In  the  future,  interns,  residents,  and  fellows  from  so- 
called  primary  care  specialties  will  spend  more  time  on 
neurology  rotations.  For  the  rotation  to  be  successful,  the 
goals  should  be  realistic  and  modest.  Primary  care  physi- 
cians simply  cannot  be  trained  to  care  competently  for 
most  patients  with  nervous  system  disease.  The  emphasis 
should  be  on  when  and  how  urgently  to  seek  neurologic 
consultation;  managing  neurologic  emergencies;  learning 
to  take  a detailed,  relevant  neurologic  history  and  do  a neu- 
rologic examination;  learning  the  common  neurologic  tests 
and  their  indications,  risks,  and  major  limitations;  and  rec- 
ognizing neurologic  complications  of  medical  illness. 

Primary  care  practices  will  be  heavily  weighted  to- 
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ward  outpatient  care.  Moreover,  most  neurologic  prob- 
lems that  primary  care  physicians  see  and  manage  will  be 
in  outpatient  settings.  In  a hospital,  primary  care  physi- 
cians will  surely  have  access  to  neurologists  and  will 
rarely  treat  serious  neurologic  problems  without  consul- 
tation. For  these  reasons,  outpatient  experience  under  the 
direction  of  experienced  neurologists  is  important.  This 
experience  can  be  scheduled  during  the  neurology  rota- 
tion. Another  excellent  way  to  provide  this  education 
will  be  to  have  a neurologist  available  at  the  outpatient 
primary  care  site  to  instruct  generalists  on  the  neurologic 
problems  of  their  patients. 

Those  training  in  primary  care  should  be  given  a cur- 
riculum and  bibliography  emphasizing  the  common  dis- 
eases they  will  see  in  practice.  We  have  listed  in  Table  3 
which  disorders  primary  care  physicians  will  likely  man- 
age and  those  that  should  be  managed  by  neurologists.  A 
minimum  of  two  to  three  months  should  be  spent  on  neu- 
rology training.  A rotation  at  different  times  in  the  train- 
ing. such  as  first  and  third  years,  helps  emphasize  and 
reinforce  the  teaching.  Also,  during  the  year,  patients  with 
neurologic  problems  should  be  discussed  by  neurologists 
at  the  teaching  rounds  of  the  primary  care  services.  Com- 
puter programs  should  be  available  that  briefly  summa- 
rize information  about  the  major  neurologic  diseases  with 
a few  references.  Decision  trees  are  also  helpful  for  eval- 
uation and  management. 


Conclusion 

The  burden  of  neurologic  illness  is  increasing  and  will 
continue  to  increase  in  the  foreseeable  future.  New  tech- 
nologies will  facilitate  neurologic  evaluation,  and  new 
therapies  will  become  available.  Patients  and  families 
now  and  in  the  future  will  have  increased  expectations 
that  physicians  will  be  able  to  treat  and  help  their  neuro- 
logic problems.  In  the  future  the  vast  bulk  of  neurologic 
problems  will  be  brought  first  to  generalists  and  primary 
care  physicians.  These  physicians  must  have  exposure  to 
neurology  and  effective  training  if  they  are  to  appropri- 
ately manage,  and  refer  patients  with  neurologic  com- 
plaints and  findings.  All  phases  of  medical  education  and 
training  should  include  neurologic  exposure.  The  neuro- 
logic teaching  must  be  thorough,  problem-based,  and 
practical  and  should  include  instruction  in  obtaining  and 
using  information  quickly  and  effectively. 
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Neurorehabilitation  is  a relatively  recent  concept  and 
did  not  become  an  issue  until  after  World  War  II. 
Many  of  the  casualties  of  that  war  who  suffered  spinal 
cord  and  head  injury  avoided  death  from  infection  by  re- 
ceiving antibiotics,  and  the  survivors  needed  help  to  re- 
gain some  degree  of  independence.  Antibiotics  also  made 
it  possible  for  persons  who  had  suffered  serious  stroke  to 
survive  infectious  complications  such  as  pneumonia  and 
urinary  tract  infection.  This  has  left  a large  number  of  per- 
sons living  with  serious  physical  disability. 

Physical  disability  caused  by  neurologic  disease  is  the 
most  common  reason  for  admitting  patients  to  a rehabili- 
tation hospital.  The  conditions  that  are  most  frequently 
encountered  on  a neurorehabilitation  service  are  stroke, 
traumatic  head  injury,  spinal  cord  injury,  multiple  sclero- 
sis, Parkinson’s  disease,  and  devastating  peripheral  neu- 
ropathies such  as  the  Guillain-Barre  syndrome.  Patients 
with  these  conditions  usually  account  for  about  two  thirds 
of  the  patients  in  any  modern  rehabilitation  hospital. 
These  problems  are  neurologic,  but  in  the  past  they  have 
been  managed  largely  by  physiatrists.  The  scope  of  the 
problem  of  neurologic  disability  has  enlarged  with  the  de- 
velopment of  physical  medicine  and  rehabilitation  pro- 
grams that  were  heavily  focused  on  patients  with  spinal 
cord  injury. 

Neurorehabilitation  has  become  more  complicated, 
and  the  level  of  intensity  of  care  provided  has  increased, 
so  it  is  important  that  neurologists  assume  more  responsi- 
bility for  the  long-term  management  of  these  patients. 
Care  for  patients  who  need  inpatient  rehabilitation  from 
physical  disability  caused  by  a neurologic  illness  requires 
a team  of  professionals  with  special  skills  including  phys- 
ical, occupational,  and  speech  therapists,  rehabilitation 
nurses,  social  workers,  guidance  counselors,  and  peer 
counselors.  Managing  all  of  these  activities  becomes  the 
responsibility  of  the  physician  in  charge. 

There  is  no  evidence  that  programs  of  rehabilitation 
have  any  effect  on  restoring  impaired  nervous  system 
function  or  enhancing  natural  recovery  following  disease 
or  injury.  These  programs  do  improve  patients’  ability  to 
perform  daily  activities  and  self-care  and  to  achieve  func- 
tional independence.  The  scope  of  the  problems  of  neu- 
rorehabilitation is  best  presented  by  a brief  review  of  the 
usual  conditions  that  are  thought  suitable  for  treatment. 


Cerebrovascular  Disease 

Stroke  is  the  most  common  cause  of  physical  disability 
in  persons  older  than  60  years,  and  40%  of  all  stroke  sur- 
vivors require  inpatient  rehabilitation  care.  In  the  United 
States,  500,000  to  600,000  new  strokes  occur  every  year. 
With  the  current  mortality  rate  running  about  20%  to  25%, 
this  leaves  a large  group  of  persons  with  physical  disability. 

Stroke  is  the  most  common  reason  for  the  admission 
of  adults  to  neurorehabilitation  services.  The  cause  of  the 
stroke  does  not  dictate  treatment;  the  focus  of  treatment  is 
on  the  functional  deficit,  most  commonly  hemiparesis  or 
hemiplegia.  The  number  of  patients  who  are  suitable  for 
stroke  rehabilitation  is  not  large.  In  an  analysis  of  this 
problem  at  the  Burke  Rehabilitation  Hospital  of  Cornell 
University  Medical  College  (White  Plains,  NY),  only 
about  a third  of  patients  with  stroke  were  suitable  for  in- 
patient rehabilitative  care.  About  20%  of  persons  with 
stroke  will  die,  and  10%  will  recover  so  completely  that 
they  have  no  need  for  rehabilitative  services.  This  leaves 
approximately  70%  who  have  substantial  physical  dis- 
ability that  requires  rehabilitation.  Of  this  70%,  about 
10%  will  be  so  functional  that  they  can  be  managed  ade- 
quately as  outpatients.  Half  of  the  remainder  will  be  so 
devastated  by  the  severity  of  the  stroke  or  have  such  a de- 
cline in  intellectual  capacity  or  comorbidity  from  heart 
disease  that  they  are  unable  to  engage  in  rehabilitation 
programs.  This  leaves  approximately  a third  of  the  vic- 
tims of  stroke  as  suitable  candidates  for  admission  for 
acute  rehabilitation.  Similar  data  have  been  reported  from 
England,  where  it  was  found  that  only  about  12%  to  15% 
of  patients  with  stroke  were  suitable  candidates  for  inpa- 
tient rehabilitation. 

Programs  of  inpatient  rehabilitation  are  designed  to 
teach  patients  how  to  manage  with  their  remaining  intact 
function  and  become  as  independent  as  possible.  Such 
programs  depend  on  the  ability  of  the  stroke  survivor  to 
learn.  In  the  most  uncomplicated  situation,  this  means 
that  if  someone  has  a left  cerebral  infarct  and  a right 
hemiplegia,  the  patient  must  learn  how  to  be  left-handed. 
Other  problems  for  patients  in  inpatient  rehabilitation  ser- 
vices include  the  frequent  comorbidity  from  other  organ 
systems  affected  by  generalized  atherosclerotic  vascular 
disease  in  the  heart  and  peripheral  vessels.  These  condi- 
tions often  are  as  serious  or  more  so  than  stroke. 


(McDowell  FH:  Neurorehabilitation.  In  Neurology — From  Basics  to  Bedside  [Special  Issue],  West  J Med  1994;  161:323-327) 
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Most  commonly  a person  who  enters  a rehabilitation 
program  after  having  a stroke  has  some  degree  of  hemi- 
paresis.  The  arm  and  hand  are  almost  always  more  se- 
verely affected  than  the  leg.  Generally  there  is  some 
return  of  function  in  the  lower  extremities,  more  often 
proximally  than  distally.1  This  makes  it  possible  for  suit- 
able orthotic  devices  to  help  patients  walk. 

The  chances  of  successfully  rehabilitating  a person 
with  stroke  vary  widely,  and  goals  must  be  based  on  the 
degree  of  neurologic  impairment.  In  studies  by  Reding 
and  Potes.  persons  with  only  motor  involvement  had  the 
best  outcome,  when  judged  by  the  ability  to  walk  46  m 
(150  ft)  without  assistance  or  to  attain  self-care  as  mea- 
sured by  the  Barthel  Index.2  For  patients  who  also  had  a 
sensory  deficit,  the  chances  of  reaching  these  goals  de- 
clined (Figure  1).  If  the  patient  had  motor  involvement, 
sensory  involvement,  and  hemianopsia,  the  chance  of  at- 
taining these  goals  was  limited.  Reducing  the  goals  to 
walking  with  assistance  and  achieving  a marginal  ability 
for  self-care,  those  patients  with  only  motor  involvement 
had  the  best  chance  for  improvement,  but  those  with  mo- 
tor, sensory,  and  visual  involvement  often  could  achieve 
these  goals  if  they  were  kept  in  rehabilitation  programs 
long  enough  (Figure  2).  Improvement  following  stroke 
occurs  in  the  first  three  months  (Figure  3).3-4  Further  im- 
provement may  occur  after  three  months,  but  it  is  gener- 
ally less  notable. 

Questions  are  often  raised  about  whether  dedicated 
stroke  rehabilitation  units  are  desirable.5-6  The  evidence  is 
fairly  good  that  staff  who  are  expert  in  dealing  with  pa- 
tients who  have  had  strokes  can  anticipate  patients’  prob- 
lems and  prevent  them  from  becoming  serious.  Dedicated 
stroke  units  also  provide  a cadre  of  patients  who  set  an 
example  for  newly  admitted  patients  about  what  can  be 
accomplished  with  stroke  rehabilitation.  In  most  inpatient 
stroke  rehabilitation  programs,  about  95%  of  the  patients 
are  able  to  return  home,  usually  with  minimal  assistance 
from  care  givers.  In  follow-up  studies,  the  improvement 
has  been  sustained. 

Head  Injury 

The  number  of  patients  requiring  rehabilitation  after 
head  injury  is  difficult  to  determine  because  head  injury 


Figure  1 . — The  time  course  and  probability  of  walking  46  m (1 50 
ft)  or  more  without  assistance  are  shown  for  patients  with  motor 
deficit  only  (o),  those  with  motor  and  sensory  deficits  (□),  and 
those  with  sensory  and  visual  deficits  (a)  following  stroke  (from 
Reding  and  Potes2). 


Figure  2. — The  time  course  and  probability  of  walking  46  m (1 50 
ft)  or  more  with  assistance  are  shown  for  patients  with  motor 
deficit  only  (o),  those  with  motor  and  sensory  deficits  (□),  and 
those  with  sensory  and  visual  deficits  (a)  following  stroke  (from 
Reding  and  Potes2). 

is  not  always  coded  in  medical  records  according  to  the 
degree  of  severity.  The  incidence  of  head  injury  is  thought 
to  be  about  200  per  100.000  population,  with  a death  rate 
of  10%  to  20%  and  a prevalence  of  400  per  100.000.7 
About  10%  to  20%  of  persons  who  have  a diagnosis  of 
head  injury  made  in  an  emergency  department  are  esti- 
mated to  have  brain  damage  serious  enough  to  require 
some  form  of  rehabilitation.  This  group  of  patients  is  of 
considerable  importance  because  head  injury  is  most 
likely  to  occur  in  younger  persons.  Those  who  survive  a 
head  injury  often  will  require  lifelong  public  assistance 
and  physical  help  to  manage  disability  and  intellectual 
impairment.  This  puts  an  enormous  burden  on  families 
and  social  organizations. 

Head  injury  almost  always  causes  not  only  physical 
disability  and  intellectual  disability  but  also  personality 
change.  It  is  often  accompanied  by  many  serious  orthope- 
dic problems.  In  young  persons  neurologic  and  cognitive 
improvement  is  likely,  but  striking  improvement  is  un- 
common in  older  victims.  Intellectual  impairment  and 
personality  change  are  the  most  difficult  problems  to 
manage  in  head  injury  rehabilitation.8"1  Patients  in  coma 
following  injury  need  ongoing  rehabilitative  care,  espe- 
cially passive  range-of-motion  exercises  to  avoid  contrac- 
ture. Coma  stimulation  programs  have  been  tried  without 
good  evidence  of  effectiveness,  and  their  specificity  is  al- 
most impossible  to  determine  because  of  the  background 
noise  coming  from  the  almost  constant  nonspecific  stim- 
ulation that  occurs  in  patients  in  a hospital.  The  manage- 
ment of  patients  with  motor  deficits  is  similar  to  that  of 
patients  with  stroke  and  consists  of  strengthening  remain- 
ing function  and  providing  education  in  using  intact  func- 
tion to  improve  patients'  ability  to  perform  their  daily 
activities. 

Programs  that  deal  with  cognitive  impairment  are  di- 
rected toward  behavior  modification,  relearning  social 
skills,  and  adapting  patients  to  reduced  intellectual  levels. 
Specific  cognitive  rehabilitation  techniques  directed  at 
memory  and  behavior  improvement  are  in  use.  They  have 
shown  some  effect  on  specific  problems  such  as  memory 
loss,  but  this  improvement  is  not  always  applicable  to 
other  aspects  of  cognition  and  behavior."  Patients  with 
serious  behavior  problems  often  need  hospital  stays  with 


WJM,  September  1994 — Vol  161,  No.  3 


Neurorehabilitation — McDowell  325 


Figure  3. — The  time  course  of  improvement  in  functional  deficits 
of  patients  following  stroke  is  shown.  Four  tests  were  used  to 
measure  the  amount  of  improvement  from  the  acute  period  to  3 
months  (from  Kelly-Hayes  et  al3).  * = P<  .01,  t = P<  .05 

restriction  of  independence  to  avoid  their  harming  them- 
selves and  others.  Using  medication  to  reduce  hostile  and 
impulsive  behavior  should  be  avoided  because  the  usual 
agents  tend  to  impair  orientation  and  behavior.  Reentry 
programs  that  teach  head  injury  patients  social  skills  and 
appropriate  behavior  for  daily  living  are  often  necessary 
for  those  with  cognitive  impairment.  Some  patients  be- 
come such  difficult  management  problems  that  they  can- 
not live  at  home.  Improved  emergency  care  for  head 
injury  victims  is  increasing  the  number  of  survivors  and 
the  need  for  extensive  neurorehabilitation  programs  and 
long-term  care.  This  is  in  part  balanced  by  a decline  in  the 
incidence  of  severe  head  injury,  due  to  the  use  of  seat 
belts  and  airbags  in  automobiles. 

Spinal  Cord  Injury 

Spinal  cord  injury  is  a serious  problem  because  of  the 
degree  of  disability  it  can  cause.  It  occurs  predominantly 
in  two  age  groups:  patients  older  than  50  years  who  have 
cervical  osteoarthritis  and  spondylosis;  and  young  men 
aged  15  to  25,  following  automobile  or  sporting  accidents 
or  violence.  Survivors,  especially  those  with  cervical 
spinal  cord  injury,  are  usually  seriously  disabled  and  need 
expensive  and  continuous  support.  The  rehabilitation  of 
patients  with  spinal  cord  injury  is  dictated  by  the  physio- 
logic deficits  that  occur  following  spinal  cord  damage  or 
transection. 12-15 

For  persons  with  paraplegia,  the  problems  are  com- 
pounded by  a loss  of  control  over  bowel  and  bladder 
function  and  a loss  of  sensory  perception  below  the  lesion 
level.  Rehabilitation  programs  for  those  with  paraplegia 
are  designed  to  condition  the  responses  that  trigger  blad- 
der voiding  reflexes  by  external  abdominal  pressure  or 
other  means,  so  that  patients  can  predictably  empty  their 
bladders.  Conditioning  bowel  function  by  suppositories 
and  a regular  pattern  of  bowel  activity  usually  assures  that 
the  person  is  not  incontinent.  Patients  are  taught  to  protect 
areas  of  anesthetic  skin  to  avoid  the  difficult  problem  of 
decubitus  ulcers.  Spasticity  initially  may  be  a problem  for 
patients  with  paraplegia  and  is  managed  by  physical  ther- 
apy and  medication.  Later,  spasticity  usually  becomes 
less  of  a problem.  Programs  to  increase  strength  in  the  up- 
per extremities  are  necessary  for  patients  to  be  able  to 


transfer  from  wheelchairs  to  automobiles  and  to  move 
easily  and  efficiently  in  wheelchairs.  Although  patients 
with  paraplegia  can  be  braced  so  that  they  can  walk  and 
take  some  steps,  they  usually  find  that  mobility  in  a 
wheelchair  is  more  efficient  than  trying  to  manage  with 
braces  and  canes. 

For  quadriplegic  patients  with  cervical  spinal  cord 
damage,  problems  are  much  more  complex  and  difficult. 
Patients  are  disconnected  from  supersegmental  control  of 
a number  of  important  functions,  such  as  autonomic  ner- 
vous system  controls  and  body  heat  loss  and  conserva- 
tion, and  are  seriously  disabled  by  a substantial  loss  of 
voluntary  motor  function.  The  lower  the  cervical  spinal 
cord  injury,  the  more  functional  the  patient  can  become. 
Patients  who  are  injured  at  C5-6  or  C6-7  generally  have 
remaining  upper  arm  function  that  can  be  enhanced  by 
exercises.  High  cervical  lesions  usually  leave  a patient  to- 
tally dependent  on  others.  Patients  also  need  training  and 
conditioning  in  bladder  and  bowel  function  so  that  blad- 
der and  bowel  emptying  can  be  predictably  carried  out 
without  the  risk  of  incontinence  and  so  that  bladder  emp- 
tying can  be  adequate  to  prevent  urinary  tract  infection. 
Avoiding  excessive  high  and  low  environmental  tempera- 
tures is  important  because  the  body  has  lost  its  connection 
with  the  brain  mechanism  that  senses  body  temperature 
changes  so  that  sweating  and  shivering  do  not  occur  be- 
low the  level  of  the  lesion.  Such  patients  often  find  it  ex- 
tremely uncomfortable  to  be  outside  in  warm  weather  and 
find  it  extremely  difficult  to  lose  the  sensation  of  being 
cold  when  exposed  to  cold  weather. 

Perhaps  the  most  difficult  problem  in  persons  with 
cervical  spinal  cord  injury  is  hyperactivity  of  the  auto- 
nomic nervous  system.  Noxious  stimulation  below  the 
level  of  the  spinal  cord  lesion  is  likely  to  set  off  excessive 
autonomic  activity,  with  elevations  of  blood  pressure, 
sweating  of  the  head,  headache,  and  a reduced  heart  rate. 
This  can  become  dangerous  because  the  blood  pressure 
can  rise  so  high  that  intracerebral  hemorrhage  may  occur. 
The  most  common  causes  of  this  abnormal  reflex  re- 
sponse are  a distended  bladder  or  rectum  or  unrecognized 
sources  of  noxious  stimulation  such  as  infected  toenails 
or  bedsores.  Prompt  attention  to  these  sources  of  noxious 
stimulation  usually  deals  with  the  problem  adequately, 
although  pharmacologic  means  of  lowering  the  blood 
pressure  may  be  necessary.  Orthostatic  hypotension  is 
common  in  patients  with  cervical  spinal  cord  injury.  Its 
presence  complicates  and  delays  the  assumption  of  the 
sitting  position.  Patients  usually  adapt  gradually  with  sus- 
tained acceptable  blood  pressure  while  sitting. 

The  psychological  effects  of  spinal  cord  injury,  espe- 
cially in  the  young,  revolve  around  the  loss  of  the  capac- 
ity to  be  active,  although  many  patients  with  paraplegia 
and  quadriplegia  do  surprisingly  well  with  the  aid  of 
modem  electronic  technology  in  dealing  with  their  envi- 
ronment and  being  able  to  be  employed.  Sexual  dysfunc- 
tion is  a considerable  problem,  and  counseling  on  this 
issue  is  needed  as  patients  begin  to  realize  that  the  impair- 
ments they  have  after  injury  may  be  permanent. 

Spinal  cord  damage  also  occurs  in  older  persons  with 
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hypertrophic  osteoarthritis  in  the  cervical  and  thoracic 
spine.  They  may  injure  their  spinal  cord  by  falling  or  by 
gradual  pressure  on  the  spinal  cord.  Surgical  management 
with  enlargement  of  the  space  available  for  the  spinal 
cord  and  nerve  roots  can  be  effective  in  dealing  with  the 
problem.  Rehabilitation  programs  are  based  on  the 
amount  of  impaired  function  and  are  similar  to  those  for 
younger  victims. 

Multiple  Sclerosis 

Neurorehabilitation  for  persons  with  multiple  scle- 
rosis is  becoming  increasingly  important  because  of  evi- 
dence that  improvement  can  occur  with  carefully  moni- 
tored exercise  and  physical  therapy.  It  has  also  become 
evident  that  a neurorehabilitation  service  is  the  most  suit- 
able place  for  hospitalization  when  patients  become  ill 
with  the  common  complications  associated  with  multiple 
sclerosis,  such  as  spasticity,  urinary  tract  infections,  decu- 
biti.  and  exacerbated  disease.16  Patients  with  multiple 
sclerosis  then  do  not  have  the  complications  of  decreased 
physical  activity  while  they  are  in  an  acute  care  hospital 
and  decreased  mobility  at  discharge.  In  acute  care  hospi- 
tals, patients  are  rarely  adequately  mobilized  during  hos- 
pital stays  and  often  have  prolonged  periods  of  bed  rest  or 
inactivity. 

The  common  reason  for  admission  of  patients  with 
multiple  sclerosis  to  rehabilitation  facilities  is  evidence  of 
spinal  cord  damage  producing  partial  or  complete  para- 
plegia and  sometimes  quadriplegia.  Programs  for  these 
patients  are  similar  to  those  for  patients  with  traumatic 
spinal  cord  injury.  Disease  progression  makes  rehabilita- 
tion results  difficult  to  evaluate,  but  keeping  patients  with 
multiple  sclerosis  physically  active  and  improving  re- 
maining strength  allow  many  patients  to  remain  indepen- 
dent in  self-care  and  often  in  employment.  Inpatient 
rehabilitation  programs  for  patients  with  multiple  sclero- 
sis are  often  extremely  effective  in  improving  function, 
but  it  is  difficult  to  guarantee  that  improvement  produced 
by  a rehabilitation  program  will  be  sustained. 

Parkinson's  Disease 

Rehabilitation  programs  for  patients  with  Parkinson's 
disease  are  again  becoming  more  important  after  being 
nearly  abandoned  with  the  advent  of  levodopa  and 
dopamine  agonist  treatment.  Before  these  agents  were 
available,  virtually  all  patients  with  Parkinson’s  disease 
were  involved  in  rehabilitation  and  exercise  programs.  It 
is  now  evident  that  this  kind  of  care  should  be  an  integral 
part  of  the  management  of  these  patients. 

Patients  with  Parkinson’s  disease  often  benefit  from 
brief  periods  of  inpatient  rehabilitation.1718  The  tendency 
for  a person  with  Parkinson’s  disease  is  generally  to  be- 
come less  physically  active  and  to  spend  large  amounts  of 
time  sitting.  It  then  becomes  difficult  to  determine  rea- 
sons for  excessive  fatigue  or  an  inability  to  perform  self- 
care  activities,  and  the  question  arises  as  to  whether  this 
is  because  of  the  progression  of  the  disease  or  to  general 
deconditioning.  Placing  inpatients  on  programs  of  fairly 
vigorous  regular  exercise  has  improved  function  in  many. 


The  distance  patients  can  walk  increases,  and  their  need 
for  assistance  in  daily  activities  is  reduced.  These  results 
occur  without  notable  changes  in  medication.  The  effects 
of  rehabilitation  programs  tend  to  last  only  six  to  nine 
months.  The  reason  for  this  is  not  disease  progression, 
but,  rather,  that  when  patients  return  to  their  home 
environment,  they  lapse  into  their  previous  habits  of 
inactivity. 

Patients  with  extensive  peripheral  neuropathy,  such  as 
that  which  occurs  following  the  Guillain-Barre  syndrome, 
are  frequently  admitted  to  rehabilitation  hospitals  because 
of  serious  disability.  Recovery  over  several  months  is 
common  for  these  patients,  and  during  their  period  of  re- 
covery, it  is  extremely  important  to  improve  their  toler- 
ance for  physical  activity  and  to  avoid  the  complications 
that  are  related  to  immobility,  such  as  pressure  sores, 
thrombophlebitis,  and  pulmonary  embolus.  These  per- 
sons often  benefit  from  careful  orthotic  evaluation  and  the 
construction  of  braces  to  take  care  of  foot  and  wrist  drop 
while  they  are  recovering.  Pain  is  often  a problem,  with 
hyperalgesia  and  hyperesthesia  in  parts  where  peripheral 
nerve  regrowth  is  taking  place;  it  generally  can  be  man- 
aged with  analgesics  and  antidepressants. 

The  Future  of  Neurorehabilitation 

A number  of  attempts  have  been  made  to  apply  the 
data  from  experiments  with  animals  that  suggest  that  re- 
covery can  be  augmented  and  speeded  by  pharmacologic 
means  and  that  certain  commonly  used  medications  can 
impede  the  recovery  process.  Amphetamine  and  yohim- 
bine have  been  found  to  enhance  recovery  in  rats  and  cats 
that  have  an  experimental  lesion  that  produces  hemipare- 
sis.19,20  Agents  that  retard  recovery  include  phenytoin, 
haloperidol.  elonidine,  diazepam,  and  prazosin.21'22  Stud- 
ies in  patients  with  stroke  on  the  effect  of  amphetamine 
on  recovery  and  enhancement  of  the  rehabilitation  pro- 
cess have  not  produced  convincing  evidence  of  benefit. 
The  potential  of  using  pharmacologic  enhancement  of  re- 
covery is  now  being  extensively  investigated  as  is  the  po- 
tential of  clinically  used  agents  to  retard  recovery. 

Promise  of  a cure  of  the  conditions  that  bring  patients 
to  rehabilitation  hospitals  is  suggested  by  current  labora- 
tory research,  but  the  prospect  for  the  immediate  future  is 
limited.  In  the  interval,  professionals  who  have  a special 
interest  in  the  function  of  the  central  nervous  system 
should  apply  their  thinking  and  the  scientific  method  to 
the  evaluation  of  the  problem  of  rehabilitation  to  find  out 
what  is  best  to  do  and  how  best  to  do  it. 
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Important  advances  in  the  field  of  clinical  neuropharmacology  have  created  an  increasing  demand  by 
the  pharmaceutical  industry  for  neurologists.  As  recently  as  a decade  ago,  neurologists  were  relatively 
rare  in  the  pharmaceutical  industry.  I describe  the  roles  played  by  industrial  neurologists  and  review 
both  the  opportunities  and  risks  of  this  career  path. 
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The  role  of  neurologists  in  the  pharmaceutical  industry 
has  expanded  considerably  during  the  past  decade. 
The  primary  reason  for  this  change  is  that  novel  therapeu- 
tic agents  are  being  developed  that  are  likely  to  revolu- 
tionize the  clinical  practice  of  neurology.  These  new 
therapeutic  agents,  many  coming  from  the  biotechnologic 
advances  in  molecular  biology  and  genetics,  represent 
neuropharmacologic  progress  that  was  impossible  to  pre- 
dict a decade  ago.  A second  notable  change  that  has  oc- 
curred is  that  most  new  pharmaceutical  neurologists  are 
entering  industry  directly  from  academia.  In  the  past, 
most  entry-level  pharmaceutical  physicians  came  from 
private  practice.  The  lure  of  breakthrough  therapeutics  is 
a likely  explanation  for  the  change. 

The  expanding  pharmaceutical  need  for  clinician- 
scientists  with  neurologic  expertise,  however,  has  not 
been  appreciated  by  most  practicing  and  academic  neu- 
rologists. Many  lack  knowledge  about  the  actual  roles 
filled  by  pharmaceutical  physicians— Spilker  and  Cuatre- 
casas  provide  an  excellent  detailed  overview.'  In  this 
article  I review  the  activities  of  pharmaceutical  neurolo- 
gists and  discuss  both  the  opportunities  and  risks  of  this 
career  path. 

Role  of  Neurologists  in 
Pharmaceutical  Companies 

The  question  most  frequently  asked  of  an  industry 
neurologist  by  other  neurologists  is  probably,  “What  ex- 
actly do  you  do  all  day?”  The  day-to-day  activities  can  be 
divided  into  three  major  categories:  preclinical,  clinical, 
and  business-related  functions.  Although  each  component 
is  distinct  and  can  vary  among  corporations  in  the  amount 
of  time  spent  in  each  type  of  activity,  industrial  neurolo- 
gists are  likely  to  participate  in  all  three  activities  to  at 
least  some  degree. 


Preclinical  Development  Activities 

The  majority  of  research  personnel  in  most  pharma- 
ceutical companies  is  engaged  in  preclinical  activities.  A 
neurologist  is  often  part  of  a “project  team”  whose  goal  is 
to  determine  the  feasibility  of  a specific  therapeutic  con- 
cept. For  example,  many  pharmaceutical  companies  are 
interested  in  Alzheimer’s  disease.  Preclinical  scientists 
may  seek  advice  from  a team's  neurologist  on  whether  a 
certain  animal  model  may  be  the  best  available  model  of 
Alzheimer’s  disease  or  age-related  memory  impairment. 
The  neurologist  needs  to  keep  the  preclinical  scientists  in- 
formed of  the  relative  ease  or  difficulty  of  possible  clini- 
cal trials  in  Alzheimer’s  disease.  The  ability  to  perform 
cost-effective  therapeutic  trials  with  clearly  delineated 
clinical  end  points  may  substantially  affect  management 
support  of  the  preclinical  project. 

Ideally  the  neurologist  and  preclinical  neuroscience 
group  interact  closely.  In  general,  less  than  10%  of  pre- 
clinical research  projects  lead  to  human  therapeutic  trials. 
Therefore,  the  clinician  should  be  actively  participating  at 
the  earliest  stages  of  a preclinical  project.  At  this  early 
stage,  the  role  of  the  neurologist  is  to  assess  the  scientific, 
clinical,  and  business  logic  of  the  program.  Does  the  sci- 
entific hypothesis  make  sense  from  a clinical  perspective? 
Is  the  potential  therapeutic  product  likely  to  serve  an  im- 
portant clinical  need?  These  are  key  questions  that  must 
be  answered  for  every  preclinical  research  project.  Neu- 
rologists are  uniquely  able  to  provide  efficient  and  in- 
depth  answers  to  these  questions. 

If  a project  progresses  to  the  point  that  clinical  trials 
are  considered,  the  neurologist  prepares  an  outline  of  the 
design  of  the  clinical  development  plan.  This  “strategic 
plan”  is  then  presented  to  the  company  management  com- 
mittee that  oversees  all  of  the  drug  development  plans. 
Because  of  the  large  expense  involved  with  clinical  trials. 
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the  strategic  plan  needs  to  be  carefully  detailed  and  sup- 
ported strongly  by  preclinical  data.  Pharmaceutical  neu- 
rologists often  rely  on  clinical  consultants  at  this  stage  to 
assist  in  the  development  plan.  These  consultants  are  usu- 
ally academic  experts  in  the  field  of  interest.  The  experi- 
ence of  the  consultants  and  their  enthusiasm  for  the 
project  can  have  a beneficial  effect  on  the  drug  develop- 
ment program. 

Clinical  Development  Activities 

After  the  clinical  development  plan  is  prepared,  it  is  pre- 
sented to  Food  and  Drug  Administration  (FDA)  officials 
for  comments  at  a “pre-IND"  [Investigational  New  Drug] 
meeting.  The  neurologist,  preclinical  scientists,  and  aca- 
demic collaborators  often  attend  the  meeting.  The  FDA  of- 
ficials add  their  unique  perspective  to  the  plan,  and  their 
comments  and  suggestions  are  important  to  the  long-term 
success  of  the  project.  The  immediate  assessment  to  be 
made  is  whether  the  Phase  I safety  study  plans  are  adequate 
to  ensure  that  all  possible  biologic  or  side  effects  of  the 
drug  can  be  detected,  documented,  and  analyzed. 

Once  the  Phase  I safety  studies  are  completed  and  the 
data  analyzed,  then  Phase  II  studies  begin.  The  goal  of  the 
Phase  II  research  is  to  continue  to  gather  safety  data  while 
beginning  to  look  for  evidence  of  drug  effectiveness.  The 
neurologist  also  assists  with  or  directs  the  identification  of 
appropriate  clinical  investigators  who  are  often,  but  not 
exclusively,  persons  from  academia.  The  neurologist  is  a 
key  member  of  the  group  that  designs  and  implements 
these  critical  studies.  The  neurologist  also  “monitors”  on- 
going clinical  trials  by  evaluating  all  reported  side  effects 
and  ensuring  that  the  investigators  comply  strictly  with 
the  protocol. 

The  clinical  team  within  the  company  working  on  the 
trials  often  includes  several  clinical  research  assistants. 
Clinical  research  assistants  usually  have  a nursing  back- 
ground and  monitor  the  clinical  trials.  Statisticians  are 
also  important  team  members  because  they  are  primarily 
responsible  for  data  analysis.  The  project  team  also  in- 
cludes persons  from  the  company’s  regulatory  affairs  de- 
partment who  maintain  contact  with  the  FDA  officials 
throughout  the  clinical  development  process. 

The  next  major  development  decision  occurs  at  the 
end  of  the  Phase  II  trials.  The  assessment  of  the  Phase  II 
data  becomes  the  major  determinant  of  whether  drug  de- 
velopment should  continue.  The  neurologist  plays  a key 
role  in  the  assessment  of  the  Phase  II  data.  If  the  decision 
is  to  continue  into  Phase  III,  then  an  “end  of  Phase  II 
meeting”  is  held  with  FDA  officials  to  review  the  avail- 
able data  and  the  specific  clinical  design  plans  for  the 
Phase  III  trials.  In  general,  at  least  two  large-scale  Phase 
III  efficacy  trials  are  required  by  the  FDA  for  a drug  to  be 
approved.  These  trials  are  both  the  most  critical  and  ex- 
pensive part  of  the  entire  drug  development  project.  Once 
again,  the  neurologist  plays  a major  role  in  trial  design, 
investigator  selection,  and  trial  monitoring. 

Business-Related  Activities 

At  each  step  in  the  development  process,  the  pharma- 


ceutical neurologist  needs  to  be  aware  of  the  influence 
that  purely  business-related  factors  have  on  the  develop- 
ment program.  For  example,  drugs  that  treat  rare  and  non- 
fatal  diseases  may  be  difficult  to  develop  because  of  the 
enormous  expenses  required  to  obtain  drug  approval.  At 
present,  it  has  been  estimated  that  about  $200  million  is 
needed  to  bring  a drug  to  market.  This  cost  must  be  bal- 
anced by  the  sales  potential  of  the  product.  Thus,  a pos- 
sibly excellent  therapeutic  agent  for  a rare  neurologic 
disease  may  never  get  developed  because  the  sales  of  the 
drug  would  not  be  profitable  for  the  company.  The  dis- 
continuation of  a project  for  purely  business  reasons  can 
obviously  lead  to  substantial  frustration  for  advocates  of 
certain  drugs. 

A pharmaceutical  neurologist  is  also  likely  to  become 
involved  in  business-related  issues.  The  neurologist  may 
be  asked  to  comment  on  the  value  of  specific  therapeutic 
approaches  that  smaller  companies  are  frequently  trying 
to  license  to  larger  companies.  On  the  other  hand,  a neu- 
rologist in  a small  company  may  spend  a great  deal  of 
time  and  effort  trying  to  convince  larger  companies  to  col- 
laborate on  a specific  project. 

Pharmaceutical  neurologists  often  interact  extensively 
with  marketing  departments.  Marketing  expertise  is 
needed  initially  to  assess  the  size  of  the  potential  market 
for  a therapeutic  candidate.  As  the  drug  nears  approval, 
marketing  activity  increases.  Even  after  a drug  is  ap- 
proved by  the  FDA,  the  clinician  is  needed  to  interact 
with  the  marketing  group  to  assess  possible  Phase  IV 
clinical  trials.  These  Phase  IV  trials  are  usually  aimed  at 
identifying  possible  new  indications  for  marketed  drugs. 

Clearly,  most  neurologists  are  poorly  prepared  for  any 
type  of  business-related  activities  involving  drug  develop- 
ment. Therefore,  most  companies  provide  “management 
training”  sessions  for  their  physicians.  No  academic  ana- 
logue exists  for  the  type  of  management  training  pro- 
vided, but  the  training  can  be  extremely  important  for 
developing  higher  level  management  skills  in  a clinician. 

Opportunities  in  Industry 

Teamwork 

Although  difficult  to  quantify,  the  most  important  op- 
portunity in  industry  for  a neurologist  is  the  power  of 
teamwork.  A neurologist  is  likely  to  interact  daily  with 
outstanding  preclinical  scientists,  clinical  trial  experts, 
regulatory  affairs  officials,  and  marketing  experts.  A 
unique  opportunity  exists  to  interact  with  intelligent  and 
motivated  people  with  a wide  variety  of  skills.  Successful 
industrial  neurologists  enjoy  this  type  of  interaction,  and 
it  is  crucial  to  the  success  of  any  given  project. 

Interaction  With  Leading 
Academic  Experts 

A neurologist  is  likely  to  initiate  and  develop  relation- 
ships with  the  academic  experts  in  a given  field.  For 
breakthrough  therapeutic  products,  the  possible  “academ- 
ic” rewards  of  successful  clinical  research  can  be  substan- 
tial. The  neurologist  is  usually  encouraged  to  attend  and 
participate  in  conferences  related  to  specific  projects.  An 
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ongoing  awareness  of  the  preclinical  and  clinical  ad- 
vances within  any  specific  therapeutic  area  is  essential  to 
all  development  projects. 

Financial  Remuneration 

It  is  commonly  assumed  that  industrial  neurologists 
are  compensated  well  financially.  In  reality,  salaries  aver- 
age about  20%  higher  than  equivalent  academic  positions. 
But  industrial  neurologists  may  also  receive  stock  options 
and  bonuses  that  could  increase  total  remuneration  con- 
siderably. In  general,  industrial  neurologists  probably 
earn  more  than  most  academic  neurologists  but  less  than 
many  physicians  in  private  practice. 

Lifestyle 

The  most  striking  difference  between  the  life  of  an  in- 
dustrial neurologist  and  other  neurologists  is  the  lack  of 
essential  clinical  responsibilities.  In  general,  no  night  call 
is  required,  although  unexpected  adverse  events  may  oc- 
cur at  any  time  during  clinical  trials.  In  addition,  most 
corporations  allow  their  clinicians  to  have  a half  day  per 
week  of  clinical  time.  This  usually  occurs  at  a nearby  aca- 
demic center.  In  general,  industrial  neurologists  probably 
work  on  average  40  to  60  hours  per  week  in  the  office 
and,  in  addition,  travel  about  10%  to  25%  of  the  time. 

Risks  for  Neurologists  in  Industry 

Loss  of  Personal  Independence 

Although  the  concept  of  “teamwork”  appeals  to  many 
people,  it  also  means  that  a person  may  lose  much  of  the 
sense  of  “being  one’s  own  boss.”  The  perceived  value  of 
“independence”  is  highly  subjective,  however,  and  for 
many  persons  may  not  be  an  issue.  On  the  other  hand,  in- 
dustry is  unique  in  that  nearly  all  physicians  are  essen- 
tially under  the  direction  of  nonphysicians.  Being  directed 
by  nonphysicians  (usually  businesspeople)  is  often  diffi- 
cult for  physicians,  given  the  fact  that  such  people  are  rare 
in  medical  school  and  house-staff  training  programs.  In 
addition,  marketing  departments  may  have  a major  influ- 
ence on  clinical  projects,  which  is  difficult  for  a neurolo- 
gist to  appreciate.  For  example,  the  “small  size  of  the 
market”  may  be  cited  as  a reason  to  discontinue  a re- 


search program  despite  the  fact  that  an  effective  agent 
may  have  been  found  for  a rare  medical  condition. 

Clinical  Skills  Not  Appreciated 

A more  general  problem  is  that  medical  training  fo- 
cuses on  developing  individual  skills.  These  skills  may 
sometimes  not  receive  their  appropriate  recognition  from 
persons  with  little  medical  training  or  knowledge.  Clearly 
a lack  of  appreciation  of  the  clinical  value  of  a neurologist 
can  be  a major  drawback  of  industrial  settings. 

Clinical  Skills  Fade 

Clinical  skills  inevitably  decline  as  a neurologist  de- 
creases clinical  activities.  This  change  need  not  be  sizable 
and  is  certainly  not  irreversible,  but  it  is  unavoidable. 
Maintaining  a half  day  per  week  of  clinical  activity  is 
probably  the  best  way  to  reduce  this  risk. 

Intellectual  Conflict  of  Interest 

The  most  serious  professional  risk  for  a person  is  the 
possible  intellectual  conflicts  of  interest  that  may  occur. 
To  be  successful,  the  neurologist  must  believe  that  a proj- 
ect being  developed  will  be  useful.  This  belief  must  be 
constantly  balanced  by  an  objective  analysis  of  the  data. 
The  desire  to  obtain  “good  data”  may  be  based  on  per- 
sonal, intellectual,  or  financial  goals.  Neurologists  in  in- 
dustry, like  many  academic  neurologists,  must  maintain 
an  objectivity  that  can  be  difficult  when  substantial  pres- 
sures exist  to  succeed. 

Summary 

Neurologists  in  the  pharmaceutical  industry  are  play- 
ing an  increasingly  important  role  in  the  development  of 
neuropharmacologic  advances.  Industry  offers  the  oppor- 
tunity to  perform  breakthrough  clinical  research  in  a set- 
ting that  rewards  teamwork.  The  pressure  to  succeed, 
however,  can  be  more  immediate  than  in  academia  and 
can  often  lead  to  unique  frustrations.  On  balance,  life  in 
the  pharmaceutical  industry  can  be  both  rewarding  and 
challenging  for  a neurologist  interested  in  advancing  the 
field  of  neuropharmacology. 
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Clinical  neurologists  in  the  health  care  system  of  the  future  should  have  a multifaceted  role.  Advances 
in  the  basic  understanding  of  the  nervous  system  and  therapeutics  of  neurologic  disease  have  created, 
for  the  first  time  in  human  history,  an  ethical  imperative  to  correctly  diagnose  neurologic  disease.  In 
many  situations,  the  neurologist  may  function  as  a consultant  and  principal  physician  for  patients  with 
primary  nervous  system  disorders  including  Parkinson's  disease,  multiple  sclerosis,  Alzheimer's  disease, 
epilepsy,  migraine,  cerebrovascular  disease,  movement  disorders,  and  neuromuscular  disease.  Other 
important  roles  for  neurologists  include  the  training  of  future  physicians,  both  neurologists  and  pri- 
mary care  physicians,  the  application  of  cost-effective  approaches  to  care,  and  the  support  of  health 
care  delivery  research  and  academic  programs  that  link  basic  research  efforts  to  the  development  of 
new  therapy.  To  be  successful,  future  residency  training  programs  should  include  joint  certification  op- 
portunities in  both  neurology  and  general  medicine,  and  training  programs  for  clinical  investigators 
should  be  expanded.  Despite  its  threats  to  specialists,  managed  care  should  also  provide  opportuni- 
ties for  new  alliances  among  neurologists,  other  specialists,  and  primary  care  physicians  that  will  both 
improve  patient  care  and  increase  efficiency  and  cost-effectiveness. 

(Engstrom  JW,  Hauser  SL:  Future  role  of  neurologists,  In  Neurology — From  Basics  to  Bedside  [Special  Issue],  West  J Med 
1994;  161:331-334) 


Diseases  of  the  nervous  system  occupy  a prominent 
place  among  medical  illnesses  in  terms  of  their  fre- 
quency and  the  emotional  burden  they  place  on  patients 
and  their  families.  The  enormous  financial  cost  of  neuro- 
logic diseases — estimated  in  1992  at  more  than  $400  bil- 
lion in  the  United  States — reflects  the  profound  effect 
these  disorders  have  on  society.1  With  the  aging  of  the 
population  and  the  increasing  longevity  of  persons  with 
cancer,  heart  disease,  and  other  disorders,  the  number  of 
patients  with  neurologic  disease  will  further  increase  in 
coming  years.2  New  and  effective  treatments,  available 
now  or  in  the  near  future,  will  add  additional  pressure  on 
the  medical  community  to  diagnose  and  treat  neurologic 
diseases  efficiently. 

The  neurologic  method,  consisting  of  diagnosis  by 
careful  neuroanatomic  localization  of  symptoms  and  signs, 
is  most  effectively  applied  by  experienced  practitioners. 
Skillful  application  of  the  method  requires,  for  all  but  the 
few  most  capable,  frequent  repetition.  The  blind  applica- 
tion of  neuroimaging  and  other  diagnostic  testing  methods 
will  not  compensate  for  deficient  skills  in  clinical  neuro- 
logic assessment  and  will  add  substantially  to  the  cost  of 
care.  As  a result,  it  is  not  surprising  that  many  physicians 
are  uncomfortable  in  evaluating  neurologic  problems. 

These  considerations  might  translate  into  self-confi- 
dence among  neurologists  and  optimism  over  the  future 
of  the  specialty.3  There  should  be  a growing  demand  for 
neurologists,  who  currently  represent  only  1.5%  of  all 


physicians  and  whose  clinical  ranks  are  reduced  by  10% 
of  neurologists,  compared  with  3%  of  physicians  at  large, 
who  are  primarily  or  exclusively  engaged  in  biomedical 
research.1  And  yet,  some  well-intentioned  assessments  of 
health  care  needs  tell  us  that  there  is  a gross  oversupply  of 
neurologists  and  that  we  need  to  reduce  their  numbers 
dramatically,  perhaps  by  twofold  to  threefold.4-5  Some 
successful  managed  care  programs  employ  a few  neurol- 
ogists who  serve  limited  and  clearly  defined  roles  in  their 
systems.  Canada  is  currently  training  six  neurologists  a 
year  nationwide,  a tenth  per  capita  of  the  number  ac- 
cepted each  year  in  US  training  programs.  Regardless  of 
which  supply  estimates  are  correct,  a fundamental  change 
in  the  nature  of  patient  care  provided  by  neurologists  is 
likely  to  occur.  One  cannot  assume,  without  proper  plan- 
ning, that  these  changes  will  necessarily  result  in  im- 
proved or  more  effective  patient  care.  Any  conclusions 
regarding  the  need  for  neurologists  are  dependent  on  the 
assumptions  used  to  define  the  future  role  for  neurologists 
within  the  health  care  system. 

Societal  Needs  and  Public  Policy 

Public  policy  aimed  at  reducing  the  number  of  spe- 
cialists in  clinical  medicine  is  being  driven  by  concerns 
over  the  cost  and  accessibility  of  medical  care.  Neurology 
will  be  affected  by  the  anticipated  reduction  in  the  num- 
ber of  specialists  and  must  evolve  within  the  new  health 
care  environment.6'8 
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The  future  role  of  specialists  will  be  determined  by  the 
broad  needs  of  patients  and  society.''10  Patients’  needs  in- 
clude improving  clinical  results  by  reducing  mortality  and 
increasing  the  quality  of  patients’  lives."  The  needs  of  so- 
ciety include  reducing  the  cost  of  medical  care  and  devel- 
oping improved  methods  for  preventing  and  treating 
disease.  These  goals  will  require  a commitment  of  re- 
sources for  four  purposes: 

• Cost-effective  methods  of  health  care  delivery  must 
be  developed  and  implemented; 

• Residents  in  neurology  and  in  primary  care  must  be 
trained  to  apply  cost-effective  approaches  to  the  use  of  di- 
agnostic technology  and  therapy; 

• Academic  programs  must  support  and  train  physi- 
cian investigators  expert  in  designing  and  implementing 
clinical  research  relevant  to  health  care  delivery;  and 

• Comprehensive  academic  programs  that  link  basic 
research  efforts  to  the  clinical  care  of  patients  must  be 
protected  to  foster  the  continued  application  of  new 
knowledge  to  the  development  of  cost-effective  preven- 
tion and  therapy.12 

Our  discussion  of  the  future  role  for  neurologists  in- 
corporates these  considerations  and  addresses  several 
questions:  Should  neurologists  function  exclusively  as 
consultants?  Is  there  a role  for  neurologists  as  providers 
of  primary  or  principal  care?  What  type  of  neurologic 
training  should  be  available  to  primary  care  residents  and 
physicians  in  practice?  Are  outcome  data  available  to  sup- 
port an  increased  use  of  neurologists  in  the  health  care 
system?  How  many  neurologists  are  needed  to  deliver 
quality  health  care?  The  answer  to  the  last  question  de- 
pends on  many  factors,  including  a description  of  the 
range  of  tasks  done  by  neurologists  and  evidence  that 
neurologists  make  a difference  in  the  diagnosis  and  man- 
agement of  neurologic  disease. 

Neurologist-Consultants 

The  traditional  role  of  neurologists  has  been  to  pro- 
vide consultative  clinical  services  to  patients  and  referring 
physicians.  Three  developments  have  changed  this  tradi- 
tional role.  First,  dramatic  advances  in  our  understanding 
of  the  pathogenesis  of  many  common  neurologic  diseases 
have  been  coupled  with  the  development  of  new  (and 
expensive)  diagnostic  methods.  Second,  therapies  for 
neurologic  disorders  such  as  epilepsy,  stroke,  multiple 
sclerosis,  headache  and  other  chronic  pain  syndromes, 
Parkinson's  disease,  and  neuromuscular  disorders  have 
increased  in  number  and  effectiveness.  These  two  devel- 
opments have  created,  as  never  before,  an  ethical  impera- 
tive to  correctly  diagnose  neurologic  diseases.  Third,  the 
emergence  of  neurology  as  an  independent  specialty  that 
treats  patients  with  neurologic  problems  has  isolated  pri- 
mary care  residency  trainees  from  adequate  exposure  to 
neurologic  problems.  These  developments  have  resulted 
in  a greater  role  for  clinical  neurologists  and  a reduced 
role  for  primary  care  physicians  in  the  care  of  patients 
with  neurologic  disease. 

Neurologic  care  is  neither  primary  care  nor  solely  spe- 


cialty care.  Neurologists  currently  function  as  the  princi- 
pal physician  for  many  patients  with  long-term  neuro- 
logic illness.  Principal  care  refers  to  patient  care  provided 
by  a specialist  for  a patient’s  principal  medical  illness  or 
set  of  related  problems.13  Principal  care  is  not  primary 
care.  Examples  of  neurologic  disorders  for  which  neurol- 
ogists may  provide  principal  care  are  Parkinson's  disease, 
multiple  sclerosis,  Alzheimer’s  disease,  epilepsy,  mi- 
graine, cerebrovascular  disease,  movement  disorders,  and 
neuromuscular  disease.  The  role  of  the  neurologist  as  a 
principal  care  provider  does  not  diminish  the  role  of  the 
primary  care  provider.  The  role  of  the  physician  who  pro- 
vides a patient’s  primary  care  does  not  diminish  the  role 
of  the  neurologist.  In  fact,  there  is  a great  need  for  pri- 
mary care  physicians  and  neurologists  to  work  together, 
both  in  the  care  of  patients  and  the  education  of  future 
physicians. 

Neurologic  Training  for 
Primary  Care  Physicians 

As  of  this  writing,  many  managed  care  systems  have 
assigned  substantial  clinical  responsibility  for  the  care  of 
neurologic  patients  to  primary  care  physicians.  How 
might  neurologic  instruction  of  generalists-in-training  or 
practicing  primary  care  physicians  be  accomplished?14 
The  five  components  needed  to  establish  an  effective 
training  program  are  faculty,  primary  care  residents,  an 
ambulatory  care  training  facility,  resource  support  for  a 
new  educational  program,  and  a commitment  to  investi- 
gating the  cost-effectiveness  of  diagnostic  and  therapeu- 
tic interventions. 

There  will  be  a central  role  in  the  future  for  physicians 
dually  trained  in  primary  care  and  neurology  to  teach  and 
provide  patient  care  and  to  serve  as  role  models  for  neu- 
rology and  primary  care  residents.15  These  specialists, 
trained  in  internal  medicine  or  pediatrics  as  well  as  neu- 
rology, will  function  comfortably  as  both  consultants  and 
principal  physicians.  Some  of  these  physicians  will  also 
be  trained  in  modern  methods  of  epidemiology,  biostatis- 
tics, public  health,  or  clinical  trials  design.  Such  physi- 
cians are  currently  in  short  supply  and  high  demand. 
Many  have  trained  in  a haphazard  or  inefficient  way,  in 
contrast  to  the  well-organized  training  programs  that 
characterize  the  education  of  most  laboratory-based 
physician-scientists.  Comprehensive  training  programs 
specifically  designed  to  provide  these  skills  must  be  de- 
veloped, improved,  or  expanded  in  size.  These  clinical  in- 
vestigators, equipped  with  modern  tools  for  clinical 
research,  will  be  uniquely  positioned  to  obtain  grant  sup- 
port and  to  lead  academic  clinical  programs.  They  will  be 
among  the  most  valuable  assets  of  a competitive  program, 
and  this  career  path  should  prove  to  be  increasingly  at- 
tractive to  future  generations  of  academicians. 

Expanding  joint  certification  programs  in  neurology 
and  a primary  care  specialty  will  help  to  encourage  this 
career  path.  Joint  certification  already  exists  for  pediatrics 
and  child  neurology  and  could  be  formalized  also  for  in- 
ternal medicine  and  adult  neurology.  Joint  certification 
programs  can  provide  medical  students  and  residents  with 
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important  role  models  that  foster  effective  teamwork  be- 
tween primary  care  and  neurology  physicians.  The  great- 
est challenges  to  implementing  these  proposed  changes 
are  the  financial  costs  of  implementation  and  the  barriers 
that  have  traditionally  segregated  patients  by  diagnosis 
and  along  hospital  departmental  lines. 

Outcome  Data  and  the 
Role  of  Neurologists 

There  are  specific  circumstances  in  which  the  use  of 
neurologists  positively  affects  the  outcome  of  neurologic 
therapy  or  the  cost-effective  use  of  diagnostic  technology. 
Although  mortality  end  points  provide  the  most  specific 
measures  of  therapeutic  success  or  failure,  neurologic  dis- 
eases frequently  result  in  long-term  disability  and  lowered 
quality  of  life  rather  than  death.  The  quality  of  life  can  be 
difficult  to  measure,  but  specific  interventions  that  rely  on 
the  unusual  skills  of  a clinical  program  or  a person  can  be 
measured  and  expressed  as  a therapeutic  or  diagnostic 
outcome. 

The  beneficial  results  of  a surgical  procedure  to  alle- 
viate the  seizures  of  a patient  with  intractable  epilepsy 
provide  evidence  of  the  effectiveness  of  clinical  programs 
made  up  of  neurologists.1618  The  most  successful  epilepsy 
surgery  programs  carefully  select  the  patients  most  likely 
to  benefit  from  surgical  intervention  based  on  features 
such  as  evidence  of  previous  maximal  medical  therapy, 
localization  of  a seizure  focus,  the  extent  to  which 
seizures  impair  the  lifestyle  of  a patient,  a pathologic  sub- 
strate for  seizures,  and  the  likelihood  of  postoperative 
complications.  Approximately  50%  to  70%  of  properly 
selected  patients  with  temporal  lobe  epilepsy  are  free  of 
seizures  after  the  surgical  procedure.  The  resulting  eco- 
nomic and  medical  care  savings  over  the  lifetime  of  a 
patient  are  likely  to  be  substantial.  Outcome  data  for  dif- 
ferent epilepsy  surgery  programs  can  be  compared  to  de- 
termine which  centers  might  be  designated  as  “centers  of 
excellence”  in  a new  health  care  system.  Outcome  data 
are  also  available  to  support  the  benefits  of  specialized 
stroke  units  and  intensive  neurorehabilitation.19'25 

A similar  analysis  can  be  used  to  evaluate  the  cost- 
effective  application  of  neuroimaging. 26,27  For  example, 
the  cost  of  a magnetic  resonance  imaging  (MRI)  scan  of 
the  brain  is  about  six  times  the  cost  of  an  initial  history 
and  examination  by  a neurologist.  The  number  of  neu- 
roimaging procedures  ordered  by  primary  care  physicians 
is  increasing  rapidly.  Some  studies  suggest  that  primary 
care  physicians  may  not  order  neuroimaging  studies  in  a 
cost-effective  manner.  If  the  use  of  brain  MRI  can  be  re- 
duced by  one  of  every  five  scan  requests,  then  a screening 
neurologic  history  and  physical  examination  will  be  cost 
effective.  Reducing  the  number  of  MRI  scans  could  prob- 
ably be  achieved  with  little  or  no  adverse  effect  on  public 
health. 

Any  algorithm  or  practice  guideline  for  the  diagnostic 
evaluation  of  a neurologic  symptom  or  sign  will  assume 
that  a competent  neurologic  history  and  examination  have 
been  done.  In  a practical  sense,  “gatekeeping”  for  neu- 
roimaging procedures  should  rest  exclusively  in  the  hands 


of  physicians  who  possess  these  clinical  skills.  In  addition 
to  neuroimaging,  many  other  important  questions  regard- 
ing the  appropriate  use  of  diagnostic  technology  applied 
to  patients  with  neurologic  disorders  are  worthy  of  inves- 
tigation. 

These  guidelines  and  measures  may  be  of  secondary 
importance  for  some.  Neurologists  must  work  with  con- 
sumer groups  to  foster  the  development  of  clinical  prac- 
tice guidelines  that  balance  quality  of  care  with  cost  of 
care.  In  a survey  from  102  managed  care  organizations, 
six  factors  were  ranked  for  their  importance  to  the  success 
of  managed  care  (R.  Winslow,  “In  Health  Care,  Low  Cost 
Beats  High  Quality,”  The  Wall  Street  Journal,  January  18, 
1994,  p IB).  The  percentage  of  managed  care  organiza- 
tions that  ranked  each  factor  either  first  or  second  in  im- 
portance were  as  follows:  price,  69%;  patient  satisfaction, 
50%;  access  to  physicians,  31%;  quality  improvement 
processes,  20%;  national  network  affiliation,  1 1%;  use  of 
clinical  practice  guidelines,  10%;  and  publishing  results, 
9%.  C'inical  practice  guidelines  and  publication  of  out- 
come measures  were  perceived  as  less  important  factors 
influencing  the  success  of  managed  care.  A strong  voice 
for  quality-of-care  standards  as  measured  by  patient  out- 
comes and  standardized  by  clinical  practice  guidelines 
needs  to  be  encouraged  among  consumer  groups  and 
health  care  professionals.28 

How  Many  Neurologists  Are  Needed? 

Considerable  disagreement  exists  about  the  number  of 
neurologists  required  to  serve  the  needs  of  society  and  pa- 
tients. The  source  of  disagreement  is  buried  among  the  as- 
sumptions used  to  project  neurologic  personnel  needs. 
For  example,  early  reports  suggesting  that  the  supply  of 
neurologists  was  outstripping  need  were  based  on  several 
assumptions.  First,  the  dramatic  growth  rate  in  the  num- 
ber of  neurology  residents  during  the  1970s  was  expected 
to  continue.  In  fact,  the  number  of  neurologists  complet- 
ing residency  training  annually  reached  a plateau  in  the 
late  1970s.29  Primary  care  residents  were  expected  to  re- 
ceive more  clinical  neurology  training  in  the  future. 
Menken  predicted  in  1981,  “As  more  primary  care  physi- 
cians graduate  from  programs  with  greater  emphasis  on 
diagnosis  and  treatment  of  neurologic  illness,  the  total 
demand  for  neurologic  consultations  will  be  less.”4<p2J02’ 
He  clearly  recognized  the  requirement  that  primary  care 
physicians  develop  adequate  skills  in  neurologic  assess- 
ment to  decrease  the  demand  for  neurologic  consultants. 
During  the  past  decade,  however,  the  formal  neurologic 
training  of  primary  care  physicians  appears  to  have  de- 
creased rather  than  increased.  It  thus  appears  that  the  ed- 
ucation of  primary  care  physicians  may  conflict  with 
assumptions  of  managed  care  and  threaten  the  level  of 
care  for  patients  with  neurologic  disease. 

An  accurate  projection  of  neurology  personnel  needs 
has  been  limited  also  by  the  failure  to  recognize  the  effect 
of  the  growing  number  of  older  Americans.2  The  number 
of  adults  older  than  85  years  will  approximately  double 
from  1980  to  2020.  Currently,  15%  of  men  and  25%  of 
women  older  than  85  years  require  nursing  home  place- 
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ment  because  of  illness  and  disability.  The  prevalence  of 
dementia  reaches  28%  at  age  85  years  and  older.  The  de- 
mand of  these  senior  citizens  for  neurologic  services  in 
the  future  will  be  considerable. 

Recent  estimates  of  the  need  for  neurologists  have 
ranged  from  a low  of  5,000  to  a high  of  1 6,000.5'7  The  cur- 
rent “supply"  is  about  13,000.  The  disparity  between  high 
and  low  estimates  of  need  reflects  multiple  uncertainties. 
The  future  role  of  the  neurologist  is  not  defined  clearly. 
The  number  of  neurologists  per  capita  differs  by  about  a 
factor  of  10  in  different  regions  of  the  United  States,  from 
a low  of  1 per  100,000  in  Wyoming  to  a high  of  1 1 per 
100.000  in  the  District  of  Columbia.7  These  dramatic  dif- 
ferences suggest  that  neurologists  may  be  used  in  various 
ways,  depending  on  supply.  There  are  little  data  assessing 
how  neurologists  currently  spend  their  time.  For  example, 
board-certified  active  and  retired  neurologists  are  in- 
cluded in  the  same  estimates  of  future  need.  Furthermore, 
time  spent  in  academic  activities  or  those  not  involving 
patient  care  is  not  assessed.  It  is  not  clear  to  what  extent 
accurate  projections  of  neurologic  personnel  needs  can  be 
made  from  the  incidence  of  neurologic  diseases  alone. 
For  example,  a careful  evaluation  by  neurologists  of 
symptoms  that  do  not  ultimately  reflect  structural  neuro- 
logic disease  (for  example,  chronic  fatigue  or  pain)  is  ex- 
tremely helpful  to  patients  and  primary  care  physicians. 
These  patients  are  not  included  in  need  projections  if  the 
projections  are  to  be  based  solely  on  the  known  incidence 
of  neurologic  disease.  Reliable  projections  will  also  de- 
pend on  two  additional  unknown  variables:  the  number  of 
neurology  residents  who  will  be  trained  in  the  future,  and 
the  adequacy  of  neurologic  training  for  primary  care 
physicians. 

It  would  be  unfortunate  if  the  role  of  neurologists  in  a 
new  health  care  system  were  to  be  confined  to  consulta- 
tion services  only.  The  unique  skills  of  neurologists  place 
them  in  a useful  position  to  provide  emergency  or  contin- 
uing care  of  patients  with  neurologic  diseases.  Examples 
of  the  former  include  stroke  and  other  acute  neurologic 
catastrophes  that  require  intensive  in-hospital  care.  Exam- 
ples of  the  latter  include  the  participation  of  neurologists 
in  team  settings  for  the  care  of  patients  with  chronic  ner- 
vous system  diseases  including  Alzheimer's  disease,  mul- 
tiple sclerosis,  Parkinson’s  disease,  epilepsy,  pain,  and 
neuromuscular  disorders.  A rapid  growth  in  the  number 
of  effective  therapies  for  these  disorders  will  further  in- 
crease the  appropriate  role  of  neurologists  in  neuroreha- 
bilitation and  other  long-term-care  settings.  To  thrive,  the 
specialty  will  need  to  demonstrate  the  effects  of  its  ser- 
vices on  outcome  and  cost  and  to  work  effectively  with 
primary  care  physicians  in  the  managed  care  arena. 
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Journal  of  Medicine 


□ Yes,  send  me 
each 


copy(ies)  of  the  Epitomes  book  at  $19.95 


I want  to  receive  Epitomes  every  month  Please  enter  my  one-year 
subscription  to  WJM  for  only  $40  00 

For  additional  information,  call  (415)  882-5 1 79 


City/State/Zip 

Specialty  (If  applicable) 


YES,  SEND  A SPECIAL  BOUND 
EDITION  OF  EPITOMES  TO: 


Student/Resident  Completion  Date  (Year) 


Name 


Please  mail  this  coupon  with  enclosed  payment  to: 

Circulation  Department 

P.O.  Box  7602,  San  Francisco 
California  94120-7602 

Subscriptions,  12  issues  per  year 
U.S.  and  Canada:  $40  1 year,  $70  2 years 
All  other  countries:  $70  1 year,  $120  2 years 
Student/Resident  (USA  and  Canada):  $15  per  year 

The  Western  Journal  of  Medicine 


Street 

City 

State Zip 

□ Check  enclosed  Charge  my:  □ VISA  □ MasterCard 

Card  Number 

Expiration  Date 

Signature 


P.O.  Box  7602  • San  Francisco,  California  94120-7602 
(415)  882-5179 


Please  mail  this  coupon  with  enclosed  payment  to 
Circulation  Department,  P.O.  Box  7602,  San  Francisco,  California  94120-7602 
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Classified 

Advertisements 


The  rate  for  each  insertion  is  $8  per  line  (six  words  per  line)  with  five  lines  ($40)  minimum.  Confidential  box 
number  charge:  $10  each  month. 


The  way  to  practice  Medicine. 
Locum  Tencns 


Family  Practice  • Internal  Medicine  • Pediatrics 


The  Locums’ Company 

1-800-735-6286 


Classified  display  rates  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 inches  (2 
1/8  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding  issue.  All 
copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  disclosure  of  their  iden- 
tity; your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  Although  The  Western  Journal  of 
Medicine  believes  the  classified  advertisements  in  these  columns  to  be  from  reputable  sources,  we  do  not  inves- 
tigate the  offers  made  and  assume  no  liability  concerning  them.  The  right  is  reserved  to  reject,  withdraw,  or 
modify  all  classified  advertising  copy  in  conformity  with  the  decisions  of  the  Advertising  Committee. 

Please  Type  or  Print  Advertising  Copy 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201-B 
PO  Box  1221 
Bend,  OR 
97709 

(800)  323-1732 
(503)  382-1732 


Classified  Advertisements  Are  Payable  in  Advance 


CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
PO  BOX  7602,  SAN  FRANCISCO,  CA  94120-7602 
(415)  882-3376 
FAX;  (415)  882-3379 


PHYSICIANS 
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FAMILY  PRACTICE  AND  INTERNAL  MEDICINE. 

OREGON-Enthusiastic,  nine-member  Primary  Care 
group  seeks  BC/BE  Internist  and  Family  Physician  for 
growing  resort  community.  Hospital  owned  group  pro- 
vides generous  salary,  benefits,  fabulous  new  offices, 
etc.  Terrific  location  just  off  the  ocean,  abundant 
recreation,  one  hour  from  university.  Contact  Jean  Er- 
ickson, PROSEARCH,  317  SW  Alder,  Ste  1160,  Portland, 
OR  97204-2530;  (800)  622-3377,  FAX  (503)  222- 
1262. 


Western  States  OPENINGS 

Many  multispecialty  groups  and  hospitals  have  asked 
us  to  recruit  for  over  300  positions  of  various  spe- 
cialties. Both  permanent  and  locum  tenens.  Send  CV 
to: 

Western  States  Physician  Services,  5627  E.  Kings  Canyon, 
Ste  1 56,  Fresno.  CA  93727,  or  call  (800)  873-0786. 


GENERAL  INTERNIST.  The  department  of  Medicine 
at  Kern  Medical  Center  has  a position  for  a BC/BE 
General  Internist  to  join  a growing  faculty  in  a half- 

Itime  teaching/research  endeavor.  The  Department  of 
Medicine  is  a UCLA-affiliated  Internal  Medicine 
Residency  Training  Program  with  a strong  emphasis 
on  resident  education  and  patient  care.  KMC  is  locat- 
ed in  a pleasant  central  California  community.  Please 
send  inquiries  to  Edward  L.  Arsura,  MD,  FACP, 
Chairman,  Dept  of  Medicine,  Kern  Medical  Center, 
1830  Flower  St,  Bakersfield,  CA  93305,  (805)  326- 

2200,  FAX  (805)  326-2950. 

DIRECTOR  OF  AMBULATORY  CARE  CENTER.  The 
Department  of  Medicine  at  Kern  Medical  Center  has 
a position  for  a Board  Certified  General  Internist  who 
will  take  on  a newly  developed  position  as  Director  of 
our  Ambulatory  Care  Center.  This  is  an  exciting  posi- 
tion at  a new  facility  requiring  well-developed  orga- 
nizational, personal,  and  educational  skills.  Kern 
Medical  Center  is  a UCLA-affiliated  Internal  Medicine 
Program  with  a strong  emphasis  on  resident  educa- 
tion and  excellence  in  patient  care.  KMC  is  located  in 
a pleasant  central  California  community.  Please  send 
inquiries  to  Edward  L Arsura,  MD,  FACP,  Chairman, 
Dept  of  Medicine,  Kern  Medical  Center,  1830  Flower 
St,  Bakersfield,  CA  93305,  (805)  326-2200,  FAX  (805) 
326-2950. 

EXCELLENT  OPPORTUNITY  FOR  INTERNAL  MEDI- 
CINE PHYSICIAN  in  private  practice  multispecialty 
physician  group  in  San  Francisco.  Income  guarantee. 
No  investment.  Forward  CV  to  Box  263,  The  Western 
Journal  of  Medicine,  PO  Box  7602,  San  Francisco,  CA 
94120-7602. 

BC  OR  RECENTLY  BE  PHYSICIANS  NEEDED.  Los 

Angeles  and  Seattle  metropolitan  areas:  Family  Prac- 
tice, Pediatrics,  OB/GYN,  Industrial  Medicine,  Urgent 
Care,  and  Internal  Medicine.  Call  Chris  Warner,  Panther 
Enterprises  Physician  Recruiting  and  Placement,  (800) 
235-7601. 


PHYSICIANS 

■ 

Natividad  Medical  Center  is  presently  seeking  Family  Prac- 
titioners to  join  our  Family  Practice  Residency  Program  and 
Affiliated  Community  Clinics.  Position  highlights  include: 

0> 

□ Residency  affiliated  with  the  University  of  California,  San 
Francisco 

la 

0 

□ Modern,  affordable  health  care  campus  on  present  site  to  be 
completed  by  1997 

X 

□ Located  17  miles  inland  from  the  beautiful  Monterey  Bay, 
Salinas  offers  a community  of  110,000  and  moderate 
year-round  weather. 

Applicants  must  be  Board  Certified/Board  Eligible  as  a Fam- 
ily Practitioner.  Obstetrics  preferred  for  Residency  Faculty 
position,  optional  for  community  clinics. 

< 

If  this  opportunity  sounds  like  what  you  are  looking  for  and 
you  are  ready  to  join  an  energetic  team,  please  request  more 
information  by  contacting: 

k 

D 

0 

> 

Richard  Brunader,  M.D. 

Director,  Family  Practice  Residency  Program 
Natividad  Medical  Center 
P.O.  Box  81611 
Salinas,  C A 93912 
(408)  755-4201 
AA/EOE 

■ 

a aa  NATIVIDAD 

SXQi.  medical 

CENTER- 

FRIENDLY  PEOPLE,  FAMILY  MEDICINE. 

EXCELLENT  PRACTICE  OPPORTUNITIES  IN  MIN-  NEED  TO  SELL  YOUR  PRACTICE?  Place  your  ad  in 

NESOTA  AND  WESTERN  WISCONSIN  communities.  the  PRACTICES  AVAILABLE  section.  Call  (415)  882- 

Primary  care  and  specialties.  Enjoy  culture,  academics,  3376. 
and  the  four  seasons.  For  more  information,  call  (800) 

248-4921. 

FAX  YOUR  ad  today!  (41 5)  882-3379. (Continued  on  Page  340) 
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Provide  High 
Quality  Care. 
Enjoy  High 
Quality  Living. 


CIGNA  Healthcare  gives  you  the 
freedom  to  focus  on  what's  most 
important_the  practice  of  good 
medicine  And  our  locations  offer 
you  some  of  the  best  practice 
opportunities  and  lifestyles  found 
anywhere 

We  currently  have  the  following 
positions  available 

SOUTHERN  CALIFORNIA 

Los  Angeles,  Orange,  Riverside, 
& San  Bernardino  Counties 

Family  Physicians 
Internists 
OB/GYNs 
Pediatricians 
Urgent  Care/FP  & Peds 

ARIZONA 

Phoenix  & Tucson 
Family  Physicians 
Geriatricians 
Internists 

Invasive  Cardiologist 
OB/GYNs 
Pediatricians 
Urgent  Care  Physicians 

As  part  of  our  team,  you'll  enjoy  a 
predictable  schedule  CIGNA 
Healthcare  offers  an  outstanding 
compensation  package  For  more 
information,  call  or  send  your  CV 
to: 

CA:  CIGNA  Medical  Group, 
Physician  Recruitment,  505  N. 
Brand  Blvd.,  Suite  400-49,  Glendale, 
CA  91203,(800)468-9013.  EOE 

A Z:  CIGNA  Healthcare  of  AZ, 
Medical  Staff  Recruitment,  11001 N. 
Black  Canyon  Hwy.,  Suite  401-49, 
Phoenix,  AZ  85029,(800)252-2471 
EOE 


CIGNA  Healthcare 

A Business  of  Caring. 


(Continued  from  Page  339) 
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SIMPLY  THE  BEST 

Locum  Tenons 


Family  Practice  • Internal  Medicino  • Pediatrics 

The  Locums’  Company 

1-800-735-6286 


n 


CALIFORNIA 

Primary  Care  Physicians  and  Radiologists  needed  to 
work  as  locum  tenens  statewide.  High  salary,  paid 
malpractice.  Work  whenever  and  wherever  you 
wish.  Permanent  placements  as  well.  INTERIM 
Physicians/  Western  Physicians  Registry; 
Northern  California,  Jim  Ellis,  Director,  (800) 
437-7676.  Southern  California,  Tracy  Zweig, 
Director,  (800)  635-3175. 


NORTHERN  CALIFORNIA  RECREATION  AREA.  Mul- 
tispecialty group  has  immediate  opening  for  an  Inter- 
nal Medicine  practitioner  with  a particular  interest  in 
Critical  Care.  Clinical  activities  involve  full  range  of  In- 
ternal Medicine  outpatient  and  inpatient  practice. 
Beautiful  northern  California  location  offers  abundant 
recreational  opportunities  as  well  as  small  town  living. 
Competitive  salary  and  comprehensive  benefit  pack- 
age. Please  send  CV  to  10978  Donner  Pass  Rd,  Truckee, 
CA  96161. 

ROCKY  MOUNTAIN  WEST  AND  SOUTHWEST  NEED 
PHYSICIANS.  All  specialties  needed.  Urban,  rural,  solo, 
group  opportunities,  all  close  to  mountain  recreation. 
Call  Rita  Longino  at  (800)  279-5267  or  FAX  CV  to 
(800)  467- 1 246  or  send  CV  to  WHS,  P0  Box  2 1 07,  Cor- 
rales,  NM  87048-2107. 

IMMEDIATE  OPENING  General  Internal  Medicine 
doctor.  Four  internist  practice.  Small  California  town 
ten  miles  from  beach.  Salary  $110,000  a year. 
Benefits  optional.  Call  (805)  525-7131.  Santa  Paula, 
California. 

INTERNIST/FAMILY  PRACTICE.  Positions  for  well 
loved  multidisciplinary  Geriatric  health  center.  Part  of 
east  San  Francisco  bay  area  community  clinic  network. 
Participation  in  hospital  and  call  coverage  desired. 
Resident  teaching  and  UCSF  affiliation  possible.  Call 
(510)  601-6060. 

LUSH  HAWAII  needs  Internists,  Pediatricians,  Family 
Practitioners,  0B/GYN  S160K,  Orthopedists  S200K. 
Multispecialists.  San  Diego  Occupational  Medicine, 
S150K  or  0B/GYN.  Loan  Repay.  Clear  Speech.  CVs: 
LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229.  Call  Pat  Lam,  (800)  258- 
4526,  11-10  pm  California  time. 

SOUTHERN  CALIFORNIA.  Rural  non-profit  health 
clinic  needs  a General  Practitioner  who  desires: 
direct  primary  health  care,  participation  in  chart 
review  and  quality  assurance,  clinic  hours  to  only 
7:00  pm,  minimum  hospital  admissions,  hospital  on 
call  two  weekends  per  month,  excellent  benefits, 
malpractice  100%  paid.  Please  send  CV  to:  Clinicas  de 
Salud  del  Pueblo,  Inc.,  Personnel  Office,  1116  “K"  St, 
Brawley,  CA  92227. 

OREGON.  FAMILY  PRACTICE  cli  nician  teachers 
needed  for  Oregon  Health  Sciences  University 
Department  of  Family  Medicine.  We  seek  clinician 
teachers  for  new  neighborhood  practices.  Duties  are 
chiefly  patient  care  plus  some  resident  and  student 
teaching.  Obstetrics  and  hospital  care  of  patients 
desired.  Send  CV  and  three  references  to  LJ.  Fagnan, 
MD,  Dept  of  Family  Medicine,  0HSU,  Mail  Code  FP 
Portland,  OR  97201-3098.  AA/E0  Employer. 

FAX  YOUR  AD  to  (415)  882-3379.  Or  call  us  for  more 
information  at  (415)  882-3376. 


PHYSICIANS  WANTED 


DEAR  DOCTOR: 

If  your  goals  include  a quality  lifestyle,  a 
dynamic  medical  community,  excellent 
schools/universities,  and  beautiful  and 
affordable  housing,  then  we  have  the 
ideal  practice  opportunity  for  you! 

HOLY  FAMILY  HOSPITAL  and  the  MEDICAL 
STAFF  are  working  together  to  meet  the 
healthcare  demands  of  our  150,000  pa- 
tient population.  There  is  an  IMMEDIATE 
need  for  BC/BE  physicians  in  the  follow- 
ing specialties: 

• FAMILY  PRACTICE 

• INTERNAL  MEDICINE 


SPOKANE,  WASHINGTON  (370K  metro 
population)  is  the  regional  Healthcare 
and  Cultural  center  offering  a sound 
economy,  unlimited  outdoor  recreation 
and  a mild  four  season  climate. 
CONTACT  with  CV  to:  Nancy  Chaffins 

OLY 
FAMILY 
ITAL 

N.  5633  LIDGERWOOD 
SPOKANE,  WA  99207 
(509)  482-2164 
FAX:  (509)  482-2456 


OREGON.  Medical  Director  needed  for  Oregon  Health 
Sciences  University  Department  of  Family  Medicine. 
Duties  are  to  provide  patient  care  and  resident  and 
student  teaching  at  the  Family  Practice  patient  care 
clinic.  Obstetrics  and  hospital  care  of  patients 
desired.  Send  CV  and  three  references  to  LJ.  Fagnan, 
MD,  Dept  of  Family  Medicine,  OHSU,  Mail  Code  FP, 
Portland  OR  97201-3098.  AA/EO  Employer. 

FAMILY  PRACTITIONERS.  Immediate  locum  tenens 
and  permanent  assignments  for  Family  Practitioners 
who  do  Obstetrics.  Ongoing  needs  in  numerous 
states.  We  compensate.  We  insure.  Call  Frank 
Canaday  today  toll-free  at  (800)  226-6347  for 
details.  "HKA. ..Placing  tomorrow's  healthcare  needs 
today.” 

GERIATRICIAN/INTERNAL  MEDICINE/FAMILY 
PRACTICE.  We  are  seeking  a physician  with  Geriatric 
training  and  certification  to  participate  in  an  active 
clinical  and  teaching  practice  at  a university-affiliat- 
ed teaching  program  in  Northern  California. 
Competitive  salary  and  fringe  benefits.  Send  CV  to 
Gary  W.  Steinke,  MD,  Santa  Clara  Valley  Medical 
Center,  750  S Bascom  Ave,  San  Jose,  CA  95128. 

OREGON/WASHINGTON.  BC  FAMILY  PRACTITIONERS 

to  join  established  groups  in  Portland  and  Seattle. 
Balanced  lifestyle  near  water  and  mountains,  four 
seasons,  clean  air.  Country  or  city  locations  offer 
abundant  cultural  and  recreational  activities.  Light 
call,  generous  guarantee,  benefits,  partnership.  OB 
optional.  Call  Jan,  (800)  789-1190  or  (206)  389-9191. 


(Continued  on  Page  341) 
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(Continued  from  Page  340) 


PHYSICIANS  WANTED 


REWARDING  OPPORTUNITY  to  practice  the  full  range 
of  Family  Medicine  (with  Obstetrical  option  if  desired) 
in  a long-standing  community  health  center.  BC/BE 
Family  Practitioners  needed  to  join  existing  staff  com- 
posed of  Family  Physicians,  Internists,  and  Pediatri- 
cians on  the  Waianae  Coast.  Academic  positions  also 
available.  Full  benefits  package  and  competitive  salary. 
If  interested,  call  or  send  CV  to  Darlene  Hoffmaster, 
Waianae  Coast  Comprehensive  Health  Center,  86-260 
Farrington  Highway,  Waianae,  HI  96792;  (808)  696- 

1442. 

CALIFORNIA.  MONTEREY  BAY.  Full-/part-time  posi- 
tions available  with  Monterey  Bay's  largest  and  most 
successful  Urgent  Care  network.  Generous  guarantee, 
incentive  plan,  and  benefit  package.  Malpractice  cov- 
ered. Practice  in  California's  most  beautiful  coastal 
recreational  area.  BC/BE  Emergency  Medicine  or  Fam- 
ily Practice  specialists  preferred.  Contact  Sylvia  Amen- 
dola,  Personnel  Director,  Doctors  on  Duty  Medical 
Clinics,  223  Mount  Herman  Rd,  Scotts  Valley,  CA 
95066;  (408)  438-9341. 

ENJOY  THE  GREAT  SOUTHWEST.  Thomas-Davis 
Medical  Centers,  one  of  Arizona's  fastest  growing  mul- 
tispecialty groups  is  seeking  BC/BE  Internal  Medicine, 
OB/GYN,  and  Hematology/Oncology  Physicians.  200 
physicians  strong,  TDMC  has  provided  health  care  ser- 
vices in  Arizona  for  more  than  75  years.  For  more  in- 
formation regarding  this  practice  opportunity,  contact 
William  Trainor,  TDMC,  6135  N 7th  St,  Phoenix,  A Z 
85014,  or  call  (800)  539-2529,  or  FAX  CV  to  (602) 

530-6255. 

PACIFIC  NORTHWEST  AND  ROCKY  MOUNTAIN/ 
SOUTHWEST  LOCATIONS.  Locum  tenens  assign- 
ments in  Emergency  Medicine,  Primary  Care,  and  Ra- 
diology. Urgent  need  for  locum  tenens.  Benefits 
include  malpractice,  lodging,  and  transportation.  As- 
signments vary  in  duration.  Permanent  placement  also 
available.  Call  or  write  Lorie  or  Susan,  Interim  Physi- 
cians, 4155  E Jewell,  #1018,  Denver,  CO  80222;  (800) 

669-0718. 

BC/BE  FAMILY  PRACTITIONER  with  interest  in  OB 
and  a commitment  to  caring  for  the  underserved 
needed  to  join  clinics  in  Grandview  and  Walla  Walla, 
Washington,  and  Hermiston,  Oregon.  All  clinics  located 
in  rural  settings  with  abundant  recreational  activities. 
Competitive  salary,  Public  Health  Service  loan  repay- 
ment slots,  and  excellent  benefit  package  including 
paid  malpractice.  Contact  Mayling  Chin,  Recruiting 
Specialist,  or  Ann  Garza,  Director  of  Personnel  at 
Yakima  Valley  Farm  Workers  Clinic,  PO  Box  190,  Top- 

penish,  WA  98948,  or  (509)  865-5898. 

CALIFORNIA,  ACADEMIC.  MULTISPECIALTY  group 
practice  seeks  Family  Practitioners,  Internists,  and  Pe- 
diatricians for  Primary  Care  practice  opportunities. 
These  physicians  will  qualify  for  faculty  appointment 
in  the  School  of  Medicine.  They  will  admit  patients  to 
the  school's  three  teaching  hospitals.  They  will  refer 
specialty  cases  to  faculty  colleagues.  Competitive 
salaries  are  being  offered  with  potential  for  incentive 
bonus.  A comprehensive  benefit  package  is  provided. 
Respond  to  Loran  Hauck,  MD,  Medical  Director,  Loma 
Linda  Faculty  Medical  Group,  11370  Anderson  St,  Ste 
3000,  Loma  Linda,  CA  92354;  (909)  799-3315. 

CALIFORNIA.  Ambulatory  Care/Family  Practice-CEP  is 
a partnership  of  Ambulatory  Care  and  Emergency 
Medicine  specialists.  We  currently  staff  nine  free- 
standing clinics  in  northern,  central,  and  southern  Cal- 
ifornia, and  have  upcoming  openings  for  physicians 
specializing  in  Family  Practice.  We  offer  shared  own- 
ership, excellent  compensation,  health,  and  disability 
insurance,  retirement  program,  and  many  other  bene- 
fits. For  more  information,  send  CV  or  call  John 
Gravette,  CEP,  2101  Webster  St,  Ste  1050,  Oakland,  CA 
94612;  (800)  842-2619. 

LOOKING  FOR  THE  PERFECT  POSITION? 

Confidential  boxes  are  available.  Call  (415)  882- 
3376  for  more  information. 


(Continued  on  Page  342) 
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Family  Medicine  Opportunities 

Kaiser  Permanente,  a physician-managed  organi- 
zation, is  the  nation’s  largest  multispecialty  group 
practice  partnership.  We  offer: 

• the  autonomy  to  determine  the  best  care  options 
for  your  patients 

• Chief  of  Service,  teaching  and  clinical  opportunities 

• the  stability  and  resources  of  an  industry  leader 

• a variety  of  locations 

Send  your  CV  to:  KAISER  PERMANENTE  SCPMG, 
Dept.  057,  Walnut  Center,  Pasadena,  CA 91188-8013. 

1-800-541-7946 


'\\//y  KAISER  PERMANENTE 

Southern  California  Permanente 
i I llll  Medical  Group 


Mustered  the  nuances  of  professional 
staffing  and  recruitment  yet? 

We’ve  found  a better  way. 

CompHealth  gives  you  short-  and  long-term  access  to 
qualified  physicians  and  allied  health  professionals,  full 
credentialing  and  logistical  support,  and  the  flexibility  you 
need  to  • cover  staff  shortages  immediately  • combme  interim 
coverage  with  a permanent  search  • take  the  risk  out  of 
recruiting  • maintain  a smaller  base  staff,  and  • test  the 
expansion  of  a service  before  you  recruit. 

Call  us  today  to  work  out  a staffing  and  recruitment  plan 
for  primary  care,  hospital-based, 
and  allied  health  providers 
that  fits  your  needs  and 
budget,  and  helps  you  lower 

your  overall  staffing  costs.  Your  Health  Care  Resource 

800-453-3030 

Atlanta  ■ Chapel  Hill  ■ Grand  Rapids  ■ Salt  Lake  City 
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New  Mexico 

E xcellent  opportunity  for 
board  certified  or  board  eligible  Family 
Practice  physicians  and  Pediatricians  to 
join  MED-NET  (Medical  Network  of 
New  Mexico),  an  integrated  healthcare 
system.  Enjoy  sunshine,  skiing,  hiking, 
fishing  and  hunting  in  a Southwestern 
lifestyle.  For  further  information 
contact  Anne  Winter,  Vice  President, 

The  St.  Joseph  Healthcare  System, 
Albuquerque,  New  Mexico. 

Family  Practice 
Physicians 

Pediatricians 

(505)  246-8003 


More  of  what  you  like 
about  medicine. 
Less  of  what  you  don't. 


When  you 
join  Pacific 
Physician 
Services  (PPS) 

Medical  Group, 
you  do  what  you 
do  best — care 
for  people.  And 
we  do  what  we 
do  best — manage  the 
business  of  medicine. 

Because  PPS  was 
founded  by  physicians  for 
physicians,  we  reward  you 
with  an  excellent  salary 
guarantee,  an  outstanding 


benefits  package, 
liberal  call 
schedules,  and 
more.  We  have 
opportunities  in 
Northern  and 
Southern 
California, 
Nevada,  and 

Arizona. 

If  you  went  to  school  to 
care  for  people,  we  invite 
you  to  examine  PPS,  one  of 
the  nation’s  fastest  growing 
multispecialty  medical  group 
practice  networks. 


Call  today  for  your  practice  opportunity 


California  (800)  266-2821  • National  (800)  338-4798 


Or  Send  CV  to: 

Physician  Relations  • 1826  Orange  Tree  Lane  • Redlands,  CA  92374 


(Continued  from  Page  34 1 ) 
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■ m m A across  the  west 

IYII  ff\  AND  OVERSEAS 

Medical  Doctor  Associates.  Inc.  LOCUm  TCflCnS 

Flexible  schedules,  competitive  compensa- 
tion, per  diem,  permanent  potential.  Call 
(800)  683-3500  or  FAX  (801)  392-1095. 


Primary  Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanence,  P.C.,  a pro- 
fessional group  of  physicians  provid- 
ing medical  services  to  380,000 
members  of  Kaiser  Permanente  in 
Oregon  and  SW  Washington,  has 
full-time  and  part-time  opportuni- 
ties in  general  family  practice  or 
urgent  care  for  BC/BE  Family 
Physicians  and  Internists  in  the 
Portland/Vancouver  and  Salem,  OR 
areas  and  Longview,  WA.  In  Salem, 
opportunities  exist  for  Family  Physi- 
cians or  Internists  with  a special 
interest  or  expertise  in  geriatrics. 

Our  program  offers  a profession- 
ally stimulating  environment,  a 
quality  lifestyle  in  the  Pacific  North- 
west, signing  bonus  and  a competi- 
tive salary/benefits  package.  For- 
ward inquiry  and  G.V.  to:  W.  J. 
Weiland,  M.D.,  Regional  Med- 
ical Director,  NORTHWEST 
PERMANENTE,  P.G.,  2701 
N.W.  Vaughn  St.,  #300,  Portland, 
OR  97210-5398.  EOE. 

KAISER  PERMANENTE 

Northwest  Permanente  PC. 

Physicians  and  Surgeons 


MARKS  MEDICAL  PLACEMENTS 
Joyce  Marks-President 

Immediate  opportunities  for  BC/BE  physicians  in  South 
Carolina,  Kentucky,  Kansas,  Georgia,  Texas,  Nevada, 
Louisiana,  Washington,  Southern,  and  Northern 
California:  the  BEST  locations.  Family  Practice,  Internal 
Medicine,  0B/GYN,  Pediatrics,  Dermatology,  Physician 
Assistants,  Nurse  Practitioners. 

Please  send  CV  to: 

Joyce  Marks-President 
Marks  Medical  Placements 
21 70  Century  Park  East,  #806 
Los  Angeles,  CA  90067 

Or  Call:  (310)  556-2126,  FAX  (310)  556-1604 

AT  NO  COST  TO  PHYSICIAN 
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PRACTICE  OPPORTUNITY 

SUNNYVALE,  (NORTHERN)  CALIFORNIA 

OCCUPATIONAL  MEDICINE 

EXCELLENT  OPPORTUNITY.  Large  mul- 
tispecialty group  with  an  expanding 
Division  of  Occupational  Medicine  has 
an  immediate  opening  for  a qualified, 
energetic  physician.  We  are  seeking  a 
career-minded  physician  with  superb 
clinical  and  communication  skills. 
Experience  with  managed  care,  comput- 
ers, and  teaching  is  desirable. 

We  are  offering  a full-time  position  with 
an  opportunity  to  become  a shareholder 
after  18  months. 

For  more  information  regarding  this 
opportunity,  please  contact: 

Kathleen  Strawbridge 
Medical  Staff  Coordinator 
Sunnyvale  Medical  Clinic 
301  Old  San  Francisco  Rd 
Sunnyvale,  CA  94086 
(408) 730-4309 

Ml  Sunnyvale 
M Medical  Clinic 


THE  SOUTHWEST  IS  CALLING 

Leading  medical  providers  in  Arizona,  Nevada, 
Utah,  Colorado,  and  New  Mexico  have  asked  us 
to  find  the  best  available  BC/BE  physicians  in 
the  specialties  of  Orthopedic  Surgery,  Internal 
Medicine,  Family  Practice,  Pediatrics,  Urgent 
Care,  OB/GYN,  Psychiatry,  Hematology/ 
Oncology,  Radiology,  Occupational  Medicine, 
ENT,  MED/PED,  Cardiology,  Nephrology,  and 
Pulmonology.  Top  benefits,  profit  sharing,  guar- 
antee first  two  years,  plus  incentive  pay,  early 
shareholder.  Please  call  Catalina  Professional 
Recruiters.  In  Tucson,  (800)  658-9166,  FAX  (602) 
322-2676,  or  in  Phoenix,  (800)  657-0354,  FAX 
(602)  433-9548. 


COME  TO  THE  LAND  OF  ENCHANTMENT.  Sunny 
New  Mexico  seeking  senior  physician  for  300-bed 
state-operated  facility  for  people  with  developmental 
disabilities.  Seeking  individual  who  is  looking  for  a 
challenge  and  personal  growth,  able  to  provide  pri- 
mary care  to  adolescents  and  adults  with  develop- 
mental disabilities,  willing  to  work  on  a multidiscipli- 
nary team,  and  willing  to  provide  education  to 
University  of  New  Mexico  trainees.  Potential  for  aca- 
demic appointment.  Minimum  qualifications:  gradu- 
ation from  an  accredited  medical  school,  completion 
of  an  approved  internship  and  licensure  by  the  New 
Mexico  Board  of  Medical  Examiners.  For  information 
contact  Javier  Aceves,  MD  at  (505)  841-5226. 


A few 

reasons  why 
you  should 
advertise  in 
WJM: 


■ reach  50,000 
physicians 
nationwide 

■ concentrated 
audience  in  10 
western  states 

■ affordable 
ad  rates 

■ friendly  staff 


Call 

Classified 
Advertising 
for  more 
information: 

(415)882-3376 


MedSearch 


P.O.  Box  213,  Walnut  Creek,  CA  94597-0213 


Widest  Variety  Of  Geographic 
Locations  & Practice  Settings 
In  The  Western  Region 


Permanent  and  Temporary  Placements 


Over  300  opportunities  available 

in  rural,  metropolitan  and  suburban  areas  of 
AK,  AZ,  CA,  CO,  HI,  ID,  MT,  NM,  NV,  OR,  TX,  UT,  WA,  WY 


"PHYSICIAN  PLACEMENT  IS  OUR  ONLY  BUSINESS" 


Call  1-800-765-7015  today 
to  receive  our 

FREE  “OPPORTUNITY  LISTINGS” 

or  FAX  your  CV  in  confidence  to  1-800-873-4788 


NO  FEE  TO  PHYSICIANS 


PHYSICIANS  WANTED  PHYSICIANS  WANTED 


CALIFORNIA.  EXCELLENT  OPPORTUNITY  available 
in  1994  to  early  1995  for  a BC/BE  oncologist-hema- 
tologist to  join  a busy,  two-person,  subspecialty  prac- 
tice in  San  Francisco  bay  area.  Modern  facilities 
available  to  deliver  high  quality,  outpatient-based, 
comprehensive  cancer  care.  Protocol  participation 
available  through  SWOG-NSABP.  Extremely  competi- 
tive salary  and  benefit  package  leading  to  early  part- 
nership. Please  send  CV  to  Number  297,  Western 
Journal  of  Medicine,  PO  Box  7602,  San  Francisco,  CA 
94120-7602. 

NORTHERN  CALIFORNIA  RECREATION  AREA.  Mul- 
tispecialty group  has  immediate  opening  for  a Family 
Practice  physician.  Clinical  activities  involve  full  range 
of  Family  Practice  outpatient  and  inpatient  practice. 
Beautiful  northern  California  location  offers  abundant 
recreational  opportunities  as  well  as  small  town  living. 
Competitive  salary  and  comprehensive  benefit  pack- 
age. Please  send  CV  to  10978  Donner  Pass  Rd,  Truckee, 
CA  96161. 


Experience  Colorado! 

An  outstanding  Family  Practice  opportu- 
nity awaits  you  in  this  friendly  Colorado 
community!  Our  well-established  and 
successful  group  is  seeking  an  associate  to 
provide  full-range  Family  Medicine  and  will 
provide  a competitive  income  guarantee, 
comprehensive  benefits  and  l-in-4  call 
coverage  to  the  right  candidate. 

Best  of  all,  you  and  your  family  will  benefit 
from  the  fantastic  lifestyle  available  with  ac- 
cess to  year-round  outdoor  recreation  as  well  as 
the  great  schools,  family-oriented  community 
and  low  cost  of  living  in  the  area.  Call  today  for 
details,  SHANNON  FOX,  1-800-235-6745. 


SIMPLY  THE  BEST  LOCUM  TENENS  PLACEMENT 
OPPORTUNITIES  nationwide  for  Internal  Medicine, 
Pediatrics,  and  Family  Practice.  Try  a practice  before 
you  sign.  Call  The  Locums'  Company  today  at  (800) 
735-6286. 

WJM  ADS  GET  RESULTS.  Advertise  your  next  con- 
ference in  WJM's  monthly  CME  section.  Call  (415) 
882-5178  for  details  on  maximum  awareness. 


NORTHWEST  REGION 

Physicians  needed  to  join  a multispecialty 
group,  partnership,  or  solo  practice,  due  to 
the  explosive  population  growth.  BC/BE 
physician  specialties: 

• FAMILY  PRACTICE  • PEDIATRICS 

• CARDIOLOGY  • PSYCHIATRY 

• INTERNAL  MEDICINE  • ORTHOPEDICS 

Excellent  practice  opportunities  offer  guar- 
anteed income  and  a strong  referral  base. 

Contact  with  CV  to: 

Marge  Becker,  Owner/Manager 
BECKER  PHYSICIAN  PLACEMENT 
4407  N Division,  Ste  500 
Spokane,  WA  99207 
(800)  945-4066/FAX  (509)  484-6317 


(Continued  on  Page  344) 
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PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


Ready  to  Relocate  to  an  Idyllic 
Northern  California  City? 

High-income  potential  with  equity  opportu- 
nity available  in  a walk-in  medical  clinic 

associated  with  a large  primary  care  group. 

□ Excellent  growth  potential  from 
recent  association  with  primary  care 
group 

□ Scenic  university  city  with  developed 
cultural  life 

□ Three  hours  from  San  Francisco  and 
one  hour  from  Sacramento 

□ Low  crime  rate 

□ Winter  and  summer  outdoor  sports 
close  by 

□ Excellent  family  atmosphere  with 
good  schools 

□ Have  time  for  your  family  and  smell 
the  roses 

Contact  Thomas  Neuschatz,  MD 
do  First  Care  Medical  Clinic 
620  Mangrove  Ave 
Chico,  CA  95926 
(916)  345-7800 


Chairman 


| Family  Medicine/Professor/ 

Associate  Professor,  Administrator,  clini- 
cian, educator  to  lead  the  growing  Las  Vegas 
programs  of  the  Department  of  Family  and 
Community  Medicine.  This  exciting  program 
has  filled  residency  and  required  third-year 
clerkship  in  a Department  named,  "Outstanding 
Clinical  Department”  by  the  classes  of  1 991  -93. 
Requires  administrative  and  teaching  skills  and 
participation  in  clinical  activities  including 
obstetrics.  BC  Family  Physician  eligible  for 
licensure  in  Nevada.  Administrative,  clinical, 
and  teaching  experience  required  with  experi- 
ence as  residency,  group  practice,  or  medical 
director  preferred.  The  School  of  Medicine  is  a 
statewide  medical  school  experiencing  exciting 
growth  and  development  of  its  Las  Vegas 
Clinical  Campus  and  implementation  of  new 
generalist  curriculum.  Competitive  salary  and 
benefits.  ‘AA/EOE.  Submit  letter  of  application, 
CV,  and  references  to: 

George  H.  Hess,  MD 
UNSOM/Brigham  Bldg.  #316 
Reno,  NV  89557-0046 


* Open  until  tilled. 


Physician,  San  Diego  State  University 
Student  Health  Services  ($6,544-7,920/mo) 

Excellent  opportunity  for  PC  physician  interested  in 
a college  health  career.  SDSU  Student  Health 
Services,  a nationally  recognized,  AAAHC  accredit- 
ed clinic  located  in  “America’s  Finest  City”  is  seek- 
ing CA  licensed,  BC  physicians  for  permanent  full- 
time ten-month  positions.  Experience  with  adoles- 
cents/young  adults  preferred.  Clinic  also  involved  in 
research  projects  and  coordinates  the  UCSD/SDSU 
Preventive  Medicine  Residency.  Generous  benefits 
package.  Send  resume  to:  Kimberly  Johnson, 
Student  Health  Services,  San  Diego  State  University, 
5500  Campanile  Dr.  San  Diego,  CA  92182-4701. 

SDSU  is  committed  to  a diverse  workforce  and  affirma- 
tive action  and  is  an  EEO  employer  SDSU  does  not  dis- 
criminate against  physically  challenged  persons. 


The  Prescott  VA  Medical  Center  is 
seeking  BC/BE  Internal  Medicine  physi- 
cians, one  with  an  interest  in  Infectious 
Disease,  as  full-time  staff  physicians  to 
provide  primary  care.  Prescott,  the  "mile- 
high"  Old  West  city  is  conveniently  located 
98  miles  north  of  Phoenix,  the  state  capi- 
tal. At  an  altitude  of  5,300  feet,  the  city  is 
nestled  in  the  mountainous,  ponderosa 
pine  area  of  north  central  Arizona.  Lots  of 
sun  in  a dry  four-season  climate,  fresh  air, 
and  recreation  abound.  Money  Magazine 
rates  Prescott,  Arizona  as  the  number 
one  city  to  live  in.  Malpractice  is  cov- 
ered. Interested  and  qualified  candidates 
should  send  CV  to: 


Bruce  Manziello,  MD,  FACP 
Chief  of  Staff 
VA  Medical  Center 
Attn:  (11)  Prescott,  AZ  86313 
or  call  (602)  776-6009 


EOE 


INTERNAL  MEDICINE/IMMEDIATE  CARE,  SOUTH- 
ERN CALIFORNIA.  Dynamic  multispecialty  medical 
group  well-positioned  to  meet  the  future  challenges 
of  health  care  has  two  outstanding  full-time  posi- 
tions available  in  Internal  Medicine  and  Immediate 
Care  for  BC/BE  Internal  Medicine  physician  team 
players.  Immediate  Care  physician  must  be  comfort- 
able with  Acute  Medicine,  Pediatrics,  0B/GYN,  and 
Orthopedics.  Positions  offer  secure,  balanced  profes- 
sional and  personal  lifestyle  with  competitive  salary 
and  comprehensive  benefit  package.  Healthcare 
Partners  Medical  Group  is  one  of  Southern 
California's  leading  providers  of  quality  medical  care. 
For  further  information,  please  call  or  submit  CV  to 
Healthcare  Partners  Medical  Group,  Attn:  Jan  Webb, 
Provider  Services,  1025  W Olympic  Blvd,  Los  Angeles, 
CA  90015;  (213)  623-3065,  ext  3396. 
OREGON-PRACTICE  MEDICINE  IN  THE  LUSH, 
GREEN  WILLAMETTE  VALLEY.  Multi-specialty 
group  seeks  BC/BE  Internist  to  join  department  of 
eight.  Excellent  salary  plus  incentive,  outstanding 
benefits.  Salem,  the  state  capital,  is  40  miles  south  of 
Portland,  close  to  ocean,  mountains.  Great  family 
community.  Contact  Yvonne  Carscadden,  Salem 
Clinic,  2020  Capitol  NE,  Salem,  OR  97303  or  call 
(503)  399-2470. 

EXPLORE  THE  POSSIBILITIES!  We  are  currently 
seeking  primary  care  physicians  specializing  in  Family 
Medicine,  Pediatrics,  Occupational  Medicine,  Internal 
Medicine,  and  0B/GYN  for  a variety  of  group  prac- 
tices throughout  the  Midwest  and  New  York  State. 
Surgical  and  subspecialty  physicians  are  also  needed 
for  a variety  of  locations.  We  represent  practices  in 
all  types  of  settings  in  communities  of  every  size. 
New  opportunities  become  available  every  month. 
Whether  a practice  change  is  imminent,  or  just  a 
future  consideration,  we  have  the  information  you 
need.  Call  (800)  243-4353  or  write  to  Strelcheck  Et 
Associates,  Inc.,  10624  N Port  Washington  Rd, 
Mequon,  Wl  53092. 

CALIFORNIA,  OUTPATIENT,  NO  CALL,  FLEXIBLE 
HOURS.  Primary  and  urgent  care:  desirable  opportu- 
nities for  BE/BC  Family  Physicians  to  join  established 
outpatient  practices.  Flexible  scheduling,  no  nights 
and  incentive-based  compensation  in  a family  prac- 
tice and  urgent  care  setting.  Positions  available  for 
Staff  Physicians  in  Clovis  and  Fresno,  Medical 
Director  in  Redding.  Family-oriented  communities, 
affordable  housing,  good  schools,  access  to  urban 
amenities,  culture,  National  Parks, and  recreation. 
Contact  Ellen  Montague,  Physician  Search  Consul- 
tant, (by  phone,  FAX  or  mail  a CV)  Fischer-Mangold, 
P0  Box  788,  Pleasanton,  CA  94566,  phone  and  FAX  at 
(510)  484-1200  and  (800)  227-2092  outside 
California.  


BC/BE  PHYSICIAN  WITH  CALIFORNIA  LICENSE  to 

do  physical  exams  for  national  organization.  Part- 
time  flexible  hours,  $75/hr.  Plus  travel.  Please  FAX 
resume  to  (415)  397-4407. 

FACULTY  POSITION.  DIVISION  OF  METABOLISM, 
ENDOCRINOLOGY,  AND  NUTRITION  at  the  Univer- 
sity of  Washington  is  recruiting  a full-time  faculty 
member  at  assistant  professor  level.  Closing  date  for 
applications:  10/15/94.  Requirements:  training  in 
general  medicine  with  subspecialty  training  in 
Endocrinology,  Metabolism,  and  Diabetes.  Candidate 
needs  strong  clinical  and  research  background  in  dia- 
betes with  demonstrated  ability  in  collaborative 
research.  Candidate  must  have  demonstrated  ability 
to  direct  activities  of  a clinical  site  for  a multi-center 
prevention  trial  in  type  I diabetes.  Appointee  will 
serve  as  Associate  Director  of  a Clinical  Research  Core 
within  a DERC  and  will  participate  in  clinical  activi- 
ties at  a Diabetes  Care  Center.  Candidate  should  have 
grant  funds  to  provide  salary  support.  Send  CV  to 
Jerry  Palmer,  MD,  Seattle  Veterans  Affairs  Medical 
Center,  MS-111,  1660  S Columbian  Way,  Seattle,  WA 
98108.  Women  and  minorities  encouraged  to  apply. 
The  University  of  Washington  is  an  Affirmative 
Action,  Equal  Opportunity  Employer. 

PSYCHIATRIST  TO  ASSUME  COMFORTABLE  PRAC- 
TICE  as  current  psychiatrist  retires.  Position  is  in  a 
group  practice  of  community  mental  health  agency 
and  entails  direct  treatment  with  clients  and  supervi- 
sion of  dedicated  staff  of  therapists  and  case  man- 
agers. Opportunities  to  do  training  and  community 
education.  Located  in  sunny  south-central  Washing- 
ton in  Tri-Cities  riverfront  community  of  100,000 
population.  Within  a couple  of  hours  drive  of  hunting, 
skiing,  and  other  recreation  areas.  Must  be  Board 
Certified  or  eligible  for  certification.  Please  send  vita 
to:  Sunderland  Family  Treatment  Services,  8340  Gage 
Blvd,  #205,  Kennewick,  WA  99336.  (509)  736-0704, 
FAX  (509)  783-6986. 

FAMILY  PRACTITIONER  TO  DIRECT  ESTABLISHED 
PRACTICE  (located  in  Southern  California  mountain 
resort  community)  purchased  by  multispecialty 
group.  Send  CV  to  Number  299,  Western  Journal  of 
Medicine,  P0  Box  7602,  San  Francisco,  CA  94120- 
7602. 

GENERAL  SURGEON  WITH  BROAD  SKILLS  NEEDED 

for  full-time  post  in  a spectacular  SE  Alaska  town 
with  unlimited  recreational  opportunities.  Call  (907) 
747-3024  evenings. 

ACADEMIC  GENERAL  INTERNIST.  THE  UNIVERSITY 
OF  UTAH  SCHOOL  OF  MEDICINE,  Division  of 
General  Medicine  is  offering  full-time  positions  for 
BC/BE  internists  at  the  Instructor,  Assistant  Professor, 
and  Associate  Professor  levels.  Rank  and  salary  com- 
mensurate with  qualifications.  Opportunities  include 
patient  care,  teaching  of  medical  students  and  resi- 
dents, administration,  and  clinical  research. 
Applications  must  be  postmarked  by  September  30, 
1994.  Applications  submitted  after  the  deadline  may 
be  considered  if  no  qualified  candidates  have  applied 
by  that  deadline.  An  equal  opportunity  employer. 
Contact  John  H.  Holbrook,  MD,  Dept  of  Internal 
Medicine,  University  Hospital,  4B120,  Salt  Lake  City, 
Utah  84132. 

PACIFIC  NORTHWEST:  WASHINGTON,  OREGON. 
IDAHO.  BC/BE  physicians  needed,  Family  Practice, 
Internal  Medicine,  OB/GYN,  Pediatrics,  Emergency 
Medicine  Director.  Call  Eva  Page,  Page  Et  Associates, 
Physician  Recruiting,  (800)  833-3449  or  send  CV  to 
1420  NW  Gilman  Blvd,  Ste  2133,  Issaquah,  WA 
98027. 
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Physicians 


in  Internal  Medicine 
and  General  Practice. 
Psychiatrists,  Chief,  Senior,  and  Staff  positions. 
Full-time  and  part-time. 

The  California  Department  of  Corrections 

has  positions  available  in  one  of  our  newer  prison 
complexes  in  the  Wasco  State  Prison 
Reception  Center.  Located  near  Bakersfield  and 
San  Luis  Obispo,  it  offers  easy  access  to  the  coast 
and  mountains,  and  affordable  housing  in  open 
country  for  great  family  living.  We  offer  competi- 
tive salary  and  excellent  benefits,  and  a new 
safety  retirement  package.  For  more  infor- 
mation, call: 

Dr.  D.  Wiltchik,  (805)  758-8400  Ext.  5908 
or  FAX  your  resume  to  (916)  327-1436.  EOE. 


PACIFIC  NORTHWEST.  Placement  specialists  serving 
northern  California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine,  Family 
Practice,  0B/6YN,  General  Surgery,  Pediatrics,  and  all 
other  specialties.  Barbara  Stoefen,  President,  The 
O'Kane  Group,  25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR 
97701;  (800)  451-0700,  FAX  (503)  389-5134. 

SACRAMENTO.  BC/BE  PHYSICIAN  for  busy  urgent 
care  center.  Excellent  package  with  early  partnership. 
Send  RV  to  Number  298,  Western  Journal  of 
Medicine,  P0  Box  7602,  San  Francisco,  CA  94120- 

7602. 

CALIFORNIA-SAN  LUIS  OBISPO  AREA.  Position 


available  in  Urgent  Care  center  on  the  beautiful  cen- 
tral California  coast.  Competitive  compensation,  mal- 
practice paid.  Prefer  physicians  with  experience  or 
residency  training  in  Emergency  Medicine  or  Family 
Practice.  Send  CV  to  Medical  Director,  283  Madonna 
Rd,  Ste  B,  San  Luis  Obispo,  CA  93405 
NEW  MEXICO.  Traditional  Family  Practice  with  no  0B. 
Premier  health  care  system  provides  a stable,  secure 
environment  and  eliminates  unnecessary  administra- 
tive hassles.  Attractive  call  schedule  of  one  in  six. 
Above  average  income  as  compared  with  groups 
across  the  nation.  Superior  benefits.  Local  state  uni- 
versity. Ballet,  symphony,  and  theater.  Unsurpassed 
outdoor  recreation  with  year-round  golf,  plus  downhill 
skiing  close  by.  Contact  Diane  Safner,  (800)  765-3055, 
FAX  (314)  726-3009. 

SOUTHERN  CALIFORNIA.  BC  FAMILY  PRACTI- 


TIONER, some  administrative  responsibilities,  light 
call,  competitive  guarantee,  benefits.  High  desert  com- 
munity. Call  Patience  Schock,  (800)  765-3055,  or  (314) 


725-1892. 

PORTLAND,  OREGON.  BC/BE  in  group  practice.  Rapid 
population  growth  and  an  exceptional  economic  pic- 
ture make  this  an  ideal  environment  for  successful 

U practices.  Excellent  compensation,  benefits,  and  call. 
Affiliated  with  the  Sisters  of  Providence  Catholic 
Health  System.  Affirmative  action  employer.  Immedi- 
ate opportunities  and  openings  for  1995  graduates. 
Send  CV  and  references  to  Mark  May,  Sisters  of  Provi- 
dence Health  System,  4805  NE  Glisan  St,  Portland,  OR 
97213;  (503)  230-6155,  FAX  (503)  230-6858. 

ORTHOPAEDIST-BC/BE,  California  licensed,  needed 
for  San  Francisco  based  multispecialty  medical  prac- 
tice. Primarily  forensic  medical  practice  (evaluation 
and  expert  witness  evaluations  in  workers'  compensa- 
tion, personal  injury,  etc).  Excellent  opportunity  for  ex- 
perienced clinician  looking  to  emphasize  evaluation 
and  consultation  practice  as  opposed  to  heavy  treat- 
ment based  practice.  Full-time  and  part-time  employ- 
ment available,  exceptionally  high  income  potential, 
full  benefits,  and  401 K.  Submit  CV  and  letter  stating 
professional  goals  and  availability  to  Administrator, 
2040  Polk  St,  Box  337,  San  Francisco,  CA  94109. 


SOUTHERN  IDAHO  URGENT  CARE.  Expanding  Imme- 
diate Care  with  emphasis  on  quality.  Live  and  work 
near  a variety  of  outdoor  recreation.  Located  near  Yel- 
lowstone Park,  Sun  Valley,  Jackson  Hole,  and  the 
Tetons.  This  established  organization  will  be  opening  a 
new  facility.  Reply  with  CV  in  confidence  to  PO  Box  AK, 
Twin  Falls,  ID  83303. 

SAN  FRANCISCO  BAY  AREA.  Physician  wanted  for 
growing  Occupational  Medicine  practice,  full-time, 
competitive  salary,  benefits.  Call  Dr.  Boni  at  (510)  614- 
3715. 


POSITIONS  WANTED 


DIAGNOSTIC  RADIOLOGIST,  ABR  CERTIFIED  with  in- 
terventional fellowship  desires  private  practice  or  clinic 
practice  situation  in  Montana  or  Idaho.  Please  reply  to 
Number  300,  Western  Journal  of  Medicine,  PO  Box 
7602,  San  Francisco,  CA  94120-7602. 
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SERVICES 


NEW  LAWS  PUT  DOCTORS  AT  RISK 
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Latest  in  vitro  susceptibility1: 
still  impressive  - 
H.  influenzae:  100%  and 
M.  catarrhalis:  99.8% 3 
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Actively  destroys 
B-lactamase4 


* For  susceptible  strains  of  indicated  organisms.  Augmentin  is 
appropriate  initial  therapy  when  you  suspect  B-lactamase-producing 
organisms. 

t Latest  available  annual  data:  January  to  December  1991. 
t In  vitro  susceptibility  does  not  necessarily  imply  in  vivo  efficacy. 

Please  see  brief  summary  of  prescribing  information  for 
contraindications,  warnings,  precautions  and  adverse  reactions 
on  adjacent  page. 
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AUGMENTIN  amoxicillin/clavulanate  potassium 
BRIEF  SUMMARY  FOR  FULL  PRESCRIBING  INFORMATION.  SEE  PACKAGE 
INSERT 

Indications  and  Usage:  Augmentm  is  indicated  in  the  treatment  of  infections  caused  by 
susceptible  strains  of  the  designated  organisms  in  the  conditions  listed  below 
Lower  Respiratory  Tract  Infections  caused  by  (^-lactamase-producing  strains  of  Hemo- 
philus influenzae  and  Moraxella  IBranhamella)  catarrhalis  Otitis  Media  caused  by 
P-lactamase-producmg  strains  of  Hemophilus  influenzae  and  Moraxella  IBranhamella) 
catarrhalis  Sinusitis  caused  by  ^-lactamase-producing  strains  of  Hemophilus  influenzae 
and  Moraxella  IBranhamella)  catarrhalis  Skin  and  Skin  Stmcture  Infections  caused  by 
^-lactamase-producing  strains  of  Staphylococcus  aureus,  E coli,  and  Klebsiella  spp 
Unnary  Tract  Infections  caused  by  ^-lactamase-producing  strains  of  E coli.  Klebsiella 
spp  and  Enterobacter  spp  While  Augmentm  is  indicated  only  for  the  conditions  listed 
above,  infections  caused  by  ampicillm-susceptible  organisms  are  also  amenable  to 
Augmentm  treatment  due  to  its  amoxicillin  content  Therefore,  mixed  infections  caused 
by  ampicillm-susceptible  organisms  and  ^-lactamase-producing  organisms  susceptible 
to  Augmentm  should  not  require  the  addition  of  another  antibiotic 
Bacteriological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to 
Augmentm  should  be  performed  together  with  any  indicated  surgical  procedures  Therapy 
may  be  instituted  prior  to  obtaining  the  results  from  bactenological  and  susceptibility 
studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  when 
there  is  reason  to  believe  the  infection  may  involve  any  of  the  p-lactamase-producing 
organisms  listed  above  Once  results  are  known,  adjust  therapy,  if  appropnate 
Contraindications:  Patients  with  a history  of  allergic  reactions  to  any  penicillin;  or 
patients  with  a history  of  Augmentin-assooaxeb  cholestatic  jaundice/hepatic  dysfunction. 
WARNINGS:  SERIOUS  AND  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLAC 
TIC)  REACTIONS  HAVE  BEEN  REPORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE 
REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUALS  WITH  A HISTORY  OF 
PENICILLIN  HYPERSENSITIVITY  ANO/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE 
ALLERGENS  THERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF 
PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPERIENCED  SEVERE  REACTIONS  WHEN 
TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUGMENTIN. 
CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY 
REACTIONS  TO  PENICILLINS.  CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC 
REACTION  OCCURS.  AUGMENTIN  SHOULD  BE  DISCONTINUED  AND  THE  APPROPRIATE 
THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE  IMMEDI- 
ATE EMERGENCY  TREATMENT  WITH  EPINEPHRINE.  OXYGEN.  INTRAVENOUS 
STEROIDS  AND  AIRWAY  MANAGEMENT,  INCLUDING  INTUBATION.  SHOULD 
ALSO  BE  ADMINISTERED  AS  INDICATED.  Pseudomembranous  colitis  has  been 
reported  with  nearly  all  antibacterial  agents,  including  Augmerrtin,  and  has 
ranged  in  severity  from  mild  to  life-threatening.  Therefore,  it  is  important  to 
consider  this  diagnosis  in  patients  who  present  with  dianhea  subsequent  to  the 
administration  of  antibacterial  agents.  Treatment  with  antibacterial  agents  alters  the 
normal  flora  of  the  colon  and  may  permit  overgrowth  of  Clostridia  Studies  indicate  that 
a toxin  produced  by  Clostridium  difficile  is  one  primary  cause  of  "antibiotic  associated 
colitis  ” After  the  diagnosis  of  pseudomembranous  colitis  has  been  established,  therapeu- 
tic measures  should  be  initiated  Mild  cases  of  pseudomembranous  colitis  usually  respond 
to  drug  discontinuation  alone.  In  moderate  to  severe  cases,  consideration  should  be  given 
to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with 
an  antibacterial  drug  clinically  effective  against  C difficile  colitis.  Use  Augmentm  cau- 
tiously in  patients  with  evidence  of  hepatic  dysfunction  Hepatic  toxicity  associated  with 
Augmentm  use  is  usually  reversible.  On  rare  occasions,  deaths  have  been  reported  (less 
than  1 death  reported  per  estimated  4 million  prescriptions  worldwide).  These  have 
generally  been  cases  associated  with  senous  underlying  diseases  or  concomitant  medica- 
tions (see  CONTRAINDICATIONS  and  ADVERSE  REACTIONS-L/ver) 

Precautions:  General:  While  Augmentm  possesses  the  characteristic  low  toxicity  of  the 
penicillin  group  of  antibiotics,  periodic  assessment  of  organ  system  functions,  including 
renal,  hepatic  and  hematopoietic  function,  is  advisable  during  prolonged  therapy 
A high  percentage  of  patients  with  mononucleosis  who  receive  ampicillm  develop  a skin 
rash  Thus,  ampicillin  class  antibiotics  should  not  be  administered  to  patients  with 
mononucleosis  The  possibility  of  supennfections  with  mycotic  or  bacterial  pathogens 
should  be  kept  in  mind  during  therapy  If  superinfections  occur(usually  involving  Pseudomo- 
nas or  Candida ),  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
Drug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  of  amoxicillin 
Concurrent  use  with  Augmentm  may  result  in  increased  and  prolonged  blood  levels  of 
amoxicillin  The  concurrent  administration  of  allopunnol  and  ampicillm  increases  substan- 
tially the  incidence  of  rashes  in  patients  receiving  both  drugs  as  compared  to  patients 
receiving  ampicillm  alone  It  is  not  known  whether  this  potentiation  of  ampicillm  rashes  is 
due  to  allopunnol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with 
Augmentm  and  allopunnol  administered  concurrently 
Augmentm  should  not  be  co-admimstered  with  Antabuse®  (disulfiram). 

Carcinogenesis,  Mutagenesis,  Impairment  of  Fertility:  Long-term  studies  in  animals 
have  not  been  performed  to  evaluate  carcinogenic  or  mutagenic  potential 
Pregnancy  (Category  B):  Reproduction  studies  have  been  performed  in  mice  and  rats  at 
doses  up  to  ten  (10)  times  the  human  dose  and  have  revealed  no  evidence  of  impaired 
fertility  or  harm  to  the  fetus  due  to  Augmentm  There  are.  however,  no  adequate  and  well- 
controlled  studies  in  pregnant  women  Because  animal  reproduction  studies  are  not  always 
predictive  of  human  response,  use  this  drug  during  pregnancy  only  if  clearly  needed 
Labor  and  Delivery:  Oral  ampicillin  class  antibiotics  are  generally  poorly  absorbed  during 
labor  Studies  in  guinea  pigs  have  shown  that  intravenous  administration  of  ampicillin 
decreased  the  uterine  tone,  frequency  of  contractions,  height  of  contractions  and  duration 
of  contractions  However,  it  is  not  known  whether  the  use  of  Augmentm  in  humans  dunng 
labor  or  delivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  prolongs  the 
duration  of  labor,  or  increases  the  likelihood  that  forceps  delivery  or  other  obstetncal 
intervention  or  resuscitation  of  the  newborn  will  be  necessary 
Nursing  Mothers:  Ampicillm  class  antibiotics  are  excreted  in  the  milk,  therefore,  caution 
should  be  exercised  when  Augmentm  is  administered  to  a nursing  woman 
Adverse  Reactions:  Augmentm  is  generally  well  tolerated  The  majority  of  side  effects 
observed  in  clinical  trials  were  mild  and  transient;  <3%  of  patients  discontinued  therapy 
because  of  them  The  most  frequently  reported  adverse  effects  were  diarrhea/loose  stools 
(9%),  nausea  (3%),  skin  rashes  and  urticaria  (3%),  vomiting  (1%)  and  vaginitis  (1%).  The 
overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher 
recommended  dose  Other  less  frequently  reported  reactions  include  abdominal  discom- 
fort. flatulence  and  headache 

The  following  adverse  reactions  have  been  reported  for  ampicillin  class  antibiotics 
Diarrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy” 
tongue,  enterocolitis,  mucocutaneous  candidiasis  and  pseudomembranous  colitis  Onset  of 
pseudomembranous  colitis  symptoms  may  occur  during  or  after  antibiotic  treatment  (see 
WARNINGS).  Skin  rashes,  pruntus.  urticaria,  angioedema,  serum  sickness-like  reactions 
(urticaria  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia,  and  frequently  fever), 
erythema  multiforme  (rarely  Stevens- Johnson  Syndrome),  and  an  occasional  case  of  exfoli- 
ative dermatitis  (including  toxic  epidermal  necrolysis)  These  reactions  may  be  controlled 
with  antihistamines  and.  if  necessaiy.  systemic  corticosteroids  Whenever  such  reactions 
occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  other- 
wise Senous  and  occasional  fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with 
oral  penicillin  (see  WARNINGS).  A moderate  rise  in  AST  (SGOT)  and/or  ALT  (SGPT)  has  been 
noted  in  patients  treated  with  ampicillin  class  antibiotics  but  the  significance  of  these 
findings  is  unknown  Hepatic  dysfunction,  including  increases  in  serum  transaminases  (AST 
and/or  ALT),  serum  bilirubin  and/or  alkaline  phosphatase,  has  been  infrequently  reported 
with  Augmentm  The  histologic  findings  on  liver  biopsy  have  consisted  of  predominantly 
cholestatic,  hepatocellular,  or  mixed  cholestatic-hepatocellular  changes  The  onset  of 
signs/symptoms  of  hepatic  dysfunction  may  occur  during  or  several  weeks  after  therapy  has 
been  discontinued  The  hepatic  dysfunction,  which  may  be  severe,  is  usually  reversible 
On  rare  occasions,  deaths  have  been  reported  (less  than  1 death  reported  per  estimated 
4 million  prescnptions  worldwide)  These  have  generally  been  cases  associated  with 
serious  underlying  diseases  orconcomitant  medications  Interstitial  nephritis  and  hematuria 
have  been  reported  rarely  Anemia,  thrombocytopenia,  thrombocytopenic  purpura, 
eosinophilia.  leukopenia  and  agranulocytosis  have  been  reported  during  therapy  with 
penicillins  These  reactions  are  usually  reversible  on  discontinuation  of  therapy  and  are 
believed  to  be  hypersensitivity  phenomena  A slight  thrombocytosis  was  noted  in  less  than 
1%  of  the  patients  treated  with  Augmentm  Reversible  hyperactivity,  agitation,  anxiety, 
insomnia,  confusion,  behavioral  changes,  and/or  dizziness  have  been  reported  rarely 
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seeking  care  for  infectious  symptoms  and  spread  the  disease.  We  surveyed  313  consecutive  patients 
with  active  tuberculosis  from  95  different  facilities  to  examine  the  relationship  of  immigration-related 
variables,  symptoms,  and  delay  in  seeking  care.  Most  patients  (71%)  sought  care  for  symptoms  rather 
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may  exacerbate  the  current  tuberculosis  epidemic. 
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PROGRAM  PROFILE 


USC  Physician  Access  and 
Communication  Exchange 
is  sponsored  by 
USC  University  Hospital, 
Childrens  Hospital  Los  Angeles, 
The  Doheny  Eye  Institute 
and  USC/Norris  Cancer  Center. 
USC  PACE  is  designed 
exclusively  for  use 
by  physicians  and  their 
office  staffs. 


University 
Plastic  Surgeons/ 
Center  For 
Reconstructive 
Surgery 


Microvascular  recon- 
struction has  dra- 
matically expanded 
the  field  of  plastic  surgery, 
opening  doors  for  sub- 
specialists who  perform 
radical  resections  for  the 
ablation  of  tumors  or  who 
attempt  salvage  of  extremi- 
ties that  have  been  severely 
traumatized. 

The  Reconstructive  Sur- 
gery Team  works  closely 
with  specialists  in  otolaryngology-head  and  neck  surgery,  neuro- 
surgery, general  surgery,  orthopaedics,  urology,  oncology  and 
rehabilitation.  Together  they  incorporate  a variety  of  procedures, 
blending  innovative  techniques  that  offer  the  greatest  advantage  for 
functional  and  aesthetic  restoration,  including: 

Hand  Surgery 

Reconstructive  hand  surgery  is  a multifaceted  discipline  that  incorporates  1 
techniques  employed  in  several  specialties:  the  treatment  of  bony  injuries.! 
the  care  of  nerves  and  soft  tissue,  the  restoration  of  mechanics  — joints, 
tendons,  and  ligaments.  Surgical  specialists  perform  microsurgical 
replantation  and  reconstruction  of  complex  hand  injuries,  and  treat 
congenital  hand  deformities  and  hand  burns. 


USC  University  Hospital 


A 2 7-year-old  who  sustained  a gunshot 
wound  to  the  base  of  his  thumb  was  left 
with  (a)  a composite  defect  including 
lost  skin,  muscle,  tendon,  nerve  and 
bone;  (b)  simultaneous  reconstruction 
of  all  these  missing  structures  was  suc- 
cessfully performed  using  a tissue  flap 
from  his  opposite  upper  arm  employing 
microsurgical  techniques. 


1.800  ASK  PACE  University  of  Southern  Califorrir 

-■ 


# use  UNIVERSITY  HOSPITAL 

Richard  K.  Earner  Medical  Plaza 

We’re  advancing  medicine. 

A National  Medical  Enterprises  Medical  Center 


Reconstructive  Microsurgery 
and  Complex  Wound 
Management 

USC  surgeons  perform  microsurgical  free 
tissue  transfer  (using  vascularized  tissue 
flaps)  to  manage  complex  wounds  which 
entails  re-establishing  circulation  of  the  sup- 
plying arteries  and  draining  veins  between 
donor  tissue  and  injury  site. 

Burn 

Reconstruction 

Specialists  in  the  sec- 
ondary reconstruc- 
tion of  burn  injuries 
use  unique  methods 
of  restoring  form  and 
function.  Surgeons 
have  developed  an 
operation  that  restores 
normal  neck  contour, 
and  another  that 
reconstructs  ears, 
using  materials  which 
behave  like  living  tis- 
sue. In  facial  recon- 
struction, they  work 
to  restore  balance  to  the  patient’s  features, 
i focusing  not  only  on  skin  coverage  but  also 
on  the  structure  of  the  facial  skeleton  to  com- 
pensate for  the  loss  of  soft  tissue  and  scar 
contracture. 

Treatment  of  Craniofacial 
Deformities 

The  oromandibular  region  is  particularly 
complex.  Through  advances  in  techniques 
and  instrumentation,  reconstructive  surgeons 
can  move  the  forehead,  change  the  position 
of  the  eyes,  realign  the  jaws  and  reshape  the 
underlying  structure  to  make  dramatic  differ- 
ences in  craniofacial  deformities. 


Reconstructive  Breast  Surgery 

One  alternative,  the  TRAM  flap  breast 
reconstruction  procedure,  involves  the  use  of 
abdominal  skin  and  muscles  to  form  a new 
breast.  Other  options  include  autologous 
tissue  replacement,  implants,  and  tissue 
expanders  followed  by  breast  implant. 

Post-Cancer  Reconstruction 

Patients  who  require 
extensive  disfiguring 
tumor  resection  are 
benefitted  by  advances 
in  microvascular  tech- 
niques and  osseointe- 
grated  implants  for 
facial  prosthetic 
reconstruction.  In 
addition,  musculo- 
skeletal tumors  in 
the  upper  and  lower 
extremities  that  once 
required  amputation 
may  be  treated 
through  limb  salvage 
procedures  that 
incorporate  antibiotic 
therapy,  tumor  resection,  immediate  implan- 
tation of  bone  allograft  or  endoprostheses, 
and  microvascular  coverage  using  free 
tissue  transfer. 

Close  Communication 
With  Referring  Physicians 

Members  of  the  University  Plastic  Surgeons/ 
Center  for  Reconstructive  Surgery  are  com- 
mitted to  maintaining  close  contact  with 
referring  physicians  to  ensure  effective 
patient  management  for  optimal  recovery. 


UNIVERSITY 
PLASTIC  SURGEONS 
B.  Chandrasekhar,  M.D. 

Bill  Dougherty,  M.D. 
Susan  E.  Downey,  M.D. 

John  Gross,  M.D. 
Larry  S.  Nichter,  M.D. 
John  F.  Reinisch,  M.D. 
Randolph  Sherman,  M.D. 
Gerald  M.  Sloan,  M.D. 
Tad  Wellisz,  M.D. 


lihool  of  Medicine 


Physician 

K? 

Access  and 

Communication 

Exchange 

USC  PACE 

USC  PHYSICIAN  ACCESS 
AND  COMMUNICATION 
EXCHANGE 

1.800.ASK.PACE 

Designed  by  doctors  for  doctors 
as  an  easy,  fast,  convenient 
and  free  means  to  contact  our 
faculty  and  services. 

Consultations  regarding 
specific  patient  care  issues 

-B- 

Information  about 
research  programs  and 
medications 

’S* 

Information  about 
Continuing  Medical 
Education  (CME) 

a* 

Access  to  the  extensive 
Norris  Medical  Library 

Assistance  in  arranging 
patient  transfers  for 
treatment  or  diagnosis, 
via  helicopter  transfer 
if  necessary 

■S’ 

Exchanging 
information  about 
referred  patients 

a 

Access  to  physicians  at 
Childrens  Hospital 
Los  Angeles, 

Doheny  Eye  Institute, 
USC/Norris  Cancer  Center  and 
USC  University  Hospital 

a 

Physician  referrals 
respected 

Your  calls  are  answered 
by  a specially  trained 
PACE  representative,  who 
uses  a computerbased 
tracking  system  to  locate 
faculty  members  quickly. 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting 
the  criteria  for  Category  I of  the  ArMA  CME  Certificate  and 
the  AMA  Physicians  Recognition  Award.  To  list  Category  I 
continuing  medical  education  programs,  please  send  infor- 
mation to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  AZ  8501  3;  or  phone  (602)  246- 
8901. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


October  28-29 — Annual  Southwestern  Poison  and  Drug  Symposium.  Uni- 
versity of  Arizona  College  of  Medicine  at  the  Aztec  Inn,  Tucson.  Fri-Sat. 
Contact:  Lynne  Mascarella,  U of  A. 

October  28-30 — Arrthymias:  Interpretation,  Diagnosis,  and  Manage- 
ment. Medical  Education  Resources  at  Camelback  Inn.  Scottsdale.  Fri- 
Sun.  Contact:  Karen  DeBont,  (800)  421-3756. 

November  3-6 — 24th  Annual  Meeting:  Musculoskeletal  & MRI.  Maricopa 
Medical  Center.  Department  of  Radiology,  at  Camelback  Inn,  Scottsdale. 
Thurs-Sat.  Contact:  (602)  267-5366. 

November  4-5 — Arizona  Geriatric  Society  Annual  Conference.  University 
of  Arizona  College  of  Medicine  at  the  Ramada  Inn  Valley  Hotel,  Scotts- 
dale. Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

November  4-5 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort,  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

November  4-5 — Hematology  and  Oncology  for  Primary  Care  Physicians. 

Mayo  Clinic-Scottsdale  at  the  Orange  Tree  Golf  Resort,  Scottsdale.  Fri- 
Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

November  5-6 — Pelvic  Anatomy  Course.  University  of  Arizona  College  of 
Medicine  at  Arizona  Health  Sciences  Center,  Tucson.  Sat-Sun.  Contact: 
Lynne  Mascarella,  U of  A. 

November  7-1 1 — The  Physician  Management  Seminar  Series:  Seminar  I. 

American  College  of  Physician  Executives  at  the  Scottsdale  Plaza  Resort, 
Scottsdale.  Mon-Fri.  Contact:  (800)  562-8088. 

November  7-11 — The  Physician  Management  Seminar  Series:  Seminar 

II.  American  College  of  Physician  Executives  at  the  Scottsdale  Plaza  Re- 
sort, Scottsdale.  Mon-Fri.  Contact:  (800)  562-8088. 

November  10-12 — 7th  Annual  Techniques  in  Gynecologic  Surgery.  Mayo 
Clinic-Scottsdale  at  Marriott’s  Camelback  Inn  Resort,  Scottsdale.  Thurs- 
Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

November  14-16 — Hand  and  Wrist  Injuries  in  the  Athlete.  American  So- 
ciety for  Surgery  of  the  Hand  at  Scottsdale.  Mon-Wed.  Contact:  (303)  77 1 - 
9236. 

November  17-19 — Pediatric  Orthopaedics:  A Comprehensive  Course. 

American  Academy  of  Orthopaedic  Surgeons  at  The  Pointe  Hilton  Resort 
at  Squaw  Peak.  Phoenix.  Thurs-Sat.  Contact:  AAOS,  (708)  823-7186. 

November  18 — Cost  Effective  Treatment  of  Arthritis  Patients.  University 
of  Arizona  College  of  Medicine  at  the  Westin  La  Paloma  Resort,  Tucson. 
Fri-Sat.  Contact:  Lynne  Mascarella.  U of  A. 

December  2-3 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort.  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

December  2-4 — Diagnosis  and  Management  of  Respiratory  Diseases. 

Medical  Education  Resources  at  Hyatt  Regency,  Scottsdale.  Fri-Sun.  Con- 
tact: Karen  DeBont,  (800)  421-3756. 

January  12-13 — 2nd  Annual  Current  Topics  in  Critical  Care  Medicine. 

Mayo  Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel,  Phoenix.  Thurs-Fri. 
Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

January  14-15 — 5th  Annual  Current  Topics  in  Anesthesiology.  Mayo 
Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel,  Phoenix.  Sat-Sun.  Contact: 
Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 


January  20-22 — Electromyography  in  Clinical  Practice.  Mayo  Clinic- 
Scottsdale.  Fri-Sun.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

February  6-10 — Psychopharmacology  Review  Course.  University  of  Ari- 
zona College  of  Medicine  at  the  Westin  La  Paloma  Resort.  Tucson.  Mon- 
Fri.  Contact:  Lynne  Mascarella,  U of  A. 

February  12-16 — International  Congress  VIII  on  Endovascular  Interven- 
tions: Breaking  the  Barriers.  American  College  of  Angiology  at  the 
Phoenician  Resort.  Scottsdale.  Sun-Thurs.  Contact:  (602)  266-2200. 

February  16-18 — Mayo  Interactive  Surgical  Symposium.  Mayo  Clinic- 
Scottsdale  at  the  Orange  Tree  Golf  and  Conference  Resort,  Scottsdale. 
Thurs-Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

February  19-22 — Practical  Radiology.  University  of  Arizona  College  of 
Medicine  at  Loews  Ventana  Canyon  Resort,  Tucson.  Sun- Wed.  Contact: 
Lynne  Mascarella,  U of  A. 

February  23-24 — Hepatology  Update  1995.  Mayo  Clinic-Scottsdale  at  the 
Ritz-Carlton.  Phoenix.  Thurs-Fri.  Contact:  Tamara  Zelinski,  Mayo  Clinic- 
Scottsdale. 

February  24-25 — Mayo  Plastic  Surgery  Symposium.  Mayo  Clinic-Scotts- 
dale at  the  Ritz-Carlton  Hotel.  Phoenix.  Fri-Sat.  Contact:  Tamara  Zelinski, 
Mayo  Clinic-Scottsdale. 

February  24-26 — 1995  Scientific  Assembly — American  Academy  of  Fam- 
ily Practice.  The  Pointe  Hilton  at  Tapatio  Cliffs,  Phoenix.  Fri-Sun.  Con- 
tact: American  Academy  of  Family  Practice,  Arizona  Chapter,  (602)  249- 
2021. 

March  5-9 — Radiology  in  the  Desert:  Practical  Aspects  of  Radiology  and 
Imaging.  University  of  Michigan  Medical  School  at  Marriott’s  Camelback 
Inn  Resort,  Scottsdale.  Sun-Thurs.  Contact:  Lynne  Mascarella,  U of  A. 

April  5-8 — Primary  Care  Update.  University  of  Arizona  College  of  Medi- 
cine at  the  Tucson  East  Hilton.  Wed-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

May  7-11 — Fundamental  Principles  of  Pharmacokinetics  and  Toxicoki- 
netics for  the  Industrial  Scientist.  University  of  Arizona  College  of 
Medicine  at  the  Westward  Look  Resort,  Tucson.  Sun-Thurs.  Contact: 
Lynne  Mascarella,  U of  A. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W.  Bethany  Home  Rd,  Phoenix,  AZ 
85013.  (602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center.  Tucson,  AZ  85724.  (602)  626-7832;  (800)  328-5868  or  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Karen  Williams,  Continuing  Medical  Education, 
California  Medical  Association,  PO  Box  7690,  San  Francisco 
941 20-7690;  or  phone  (41 5)  882-51 83.  For  more  informa- 
tion on  accreditation  or  certification,  please  write  to  the 
above  address. 


ANESTHESIOLOGY 

November  11-13 — Anesthesiology  Update:  1994.  UCD  at  Monterey  Plaza, 
Monterey.  Fri-Sun.  14  hrs.  $325.  Contact:  UCD. 

(Continued  on  Page  361) 
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Which  Therapy  Cured  This  Infection? 

□ oral  cephalosporin  □ oral  erythromycin  □ topical  mupirocin 


Presentation: 

Classic  erythematous  yellow-crusted  lesions 

Diagnosis:  Impetigo 


Actual  unretouched  physician  file  photos  of  71-year-old  patient  with  impetigo 

Observations: 

Resolution  of  infection 


Please  see  complete  prescribing  information  on  ad|acent  page 


Turn  page  for  the  answer. 


CONTINUING  MEDICAL  EDUCATION 

(Continued  from  Page  360) 


November  18-19 — 4th  Annual  Pain  Conference.  UCD  at  Inn  at  Napa  Val- 
ley. Fri-Sat.  1 1 hrs.  S300.  Contact:  UCD. 

January  4-7 — Anesthesia  Update.  UCSD  at  Hotel  del  Coronado,  San  Diego. 
Mon-Sat.  21  hrs.  $350.  Contact:  UCSD. 

February  3-5 — 33rd  Clinical  Conference  in  Pediatric  Anesthesiology.  Chil- 
dren’s Hospital  Los  Angeles  at  Disneyland  Hotel,  Anaheim.  Fri-Sun.  15 
hrs.  Contact:  David  Steward,  MD.  Director.  PO  Box  54700.  Los  Angeles 
90054.  (213)  669-2262. 


KEY  TO  ABBREVIATIONS 

CMA:  California  Medical  Association 

Contact:  Continuing  Medical  Education,  California  Medical  Association, 
PO  Box  7690,  San  Francisco  94120-7690.  (415)  541-0900. 

CPMC:  California  Pacific  Medical  Center 

Contact:  Continuing  Education.  California  Pacific  Medical  Center.  PO  Box 
7999.  San  Francisco  94120.  (415)  923-3441. 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School 

Contact:  Herbert  M.  Thomas.  MD.  MPH.  Director  of  CME,  Office  of  Con- 
tinuing Education,  Charles  R.  Drew  Postgraduate  Medical  School,  1621  East 
120th  St,  Los  Angeles  90059.  (213)  603-3183. 

LLU:  Loma  Linda  University 

Contact:  Patty  Wright,  Manager  of  CME  Programs,  (909)  824-4963. 

STAN:  Stanford  University 

Contact:  Edward  Rubenstein.  MD,  Associate  Dean  for  Postgraduate  Edu- 
cation. Medical  School  Office  Building.  Suite  X-365,  Stanford  94305-6114. 
(415)723-5594. 

UCD:  University  of  California,  Davis 

Contact:  Ruth  Feryok.  Director.  Office  of  Continuing  Medical  Education, 
University  of  California,  Davis.  School  of  Medicine,  2701  Stockton  Blvd, 
Sacramento  95817.  (916)  734-5390. 


UCI:  University  of  California.  Irv  ine 

Contact:  Melvin  I.  Marks,  MD,  Director,  Memorial/UCI  Center  for  Health 
Education,  Long  Beach  Memorial  Medical  Center,  2801  Atlantic  Ave.  PO 
Box  1428.  Long  Beach,  California  90801-1428.  (213)  595-381 1. UCLA:  Uni- 
versity of  California,  Los  Angeles  Extension 

Contact:  Martin  D.  Shickman.  MD.  Director,  Continuing  Education  in 
Medicine  and  the  Health  Sciences,  PO  Box  24902.  UCLA,  Los  Angeles 
90024.  (310)  825-8423. 

UCSD:  University  of  California,  San  Diego 

Contact:  Office  of  Continuing  Medical  Education.  University  of  California. 
San  Diego,  School  of  Medicine  (M-017),  La  Jolla  92093.  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco 

Contact:  Janet  Johnson,  Administrative  Director.  Extended  Programs  in 
Medical  Education.  School  of  Medicine.  University  of  California,  San  Fran- 
cisco 94143.  (415)476-4251. 

USC:  University  of  Southern  California 

Contact:  Phil  R.  Manning.  MD.  Associate  Dean,  Postgraduate  Division, 
University  of  Southern  California  School  of  Medicine,  1975  Zonal  Ave, 
KAM314.  Los  Angeles  90033.  (800)  872-1119. 


CARDIOLOGY 

October  27-30 — East  Visits  West:  Coronary  Interventions  1994.  Scripps 
Clinic  and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel. 
La  Jolla.  Thurs-Sun.  Contact:  Scripps  Clinic.  10666  N Torrey  Pines  Rd. 
403C,  La  Jolla  92037.  (619)  554-8556. 

October  29 — Arrhythmia  Update  '94.  Hospital  of  the  Good  Samaritan  Los 
Angeles  at  Moseley-Salvatori  Conference  Center.  Sat.  6 hrs.  Contact:  Anil 
K.  Bhandari,  MD,  (213)  977-2335. 

November  4-5 — Update  in  Electrocardiography  & Arrhthymias.  UCSF  at 
Ritz-Carlton.  San  Francisco.  Fri-Sat.  8 hrs.  $150.  Contact:  UCSF. 

November  18-20 — Arrhythmias:  Interpretation.  Diagnosis,  and  Manage- 
ment. Medical  Education  Resources  at  Disneyland  Hotel.  Anaheim.  Fri- 
Sun.  1 1 hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct,  Ste  500,  Littleton. 
CO  80120-4528.  (800)  421-3756. 
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PRESCRIBING  INFORMATION 

BACTROBAN * 

brand  cf 

mupirocin  ointment  2% 

For  Dermatologic  Use 


DESCRIPTION 

Each  gram  of  Bactroban  Ointment  2%  contains  20 
mg  mupirocin  in  a bland  water  miscible  ointment 
base  (polyethylene  glycol  ointment,  N.F.)  consisting 
of  polyethylene  glycol  400  and  polyethylene  glycol 
3350,  Mupirocin  is  a naturally  occurring  antibiotic. 
The  chemical  name  is  (E)-(2S,3f?,4fl, 5SI-5- 
[(2  S,  3 S, 4 S,  5S)-2,3-Epoxy-5-hydroxy-4- 
methylhexyl]tetrahydro-3,4-dihydroxy-[3-methyl-2H- 
pyran-2-crotonicacid,  ester  with  9-hydroxynonanoic 
acid.  The  chemical  structure  is: 


OH 

yV'y^ 


mupirocin 


CLINICAL  PHARMACOLOGY 

Mupirocin  is  produced  by  fermentation  of  the  organ- 
ism Pseudomonas  ftuorescens  Mupirocin  inhibits 
bacterial  protein  synthesis  by  reversibly  and  specifi- 
cally binding  to  bacterial  isoleucyl  transfer-RNA  syn- 
thetase. Due  to  this  mode  of  action,  mupirocin 
shows  no  cross  resistance  with  chloramphenicol, 
erythromycin,  fusidic  acid,  gentamicin,  lincomycin, 
methicillin,  neomycin,  novobiocin,  penicillin,  strep- 
tomycin, and  tetracycline 

Application  of  ,4C-labeled  mupirocin  ointment  to  the 
lower  arm  of  normal  male  sublets  followed  by 
occlusion  for  24  hours  showed  no  measurable  sys- 
temic absorption  (<1.1  nanogram  mupirocin  per 
milliliter  of  whole  blood).  Measurable  radioactivity 
was  present  in  the  stratum  corneum  of  these  sub- 
jects 72  hours  after  application. 


Microbiology:  The  following  bacteria  are  suscep- 
tible to  the  action  of  mupirocin  in  vitro:  the  aerobic 
isolates  of  Staphylococcus  aureus  (including 
methicillin-resistant  and  p-lactamase  producing 
strains).  Staphylococcus  epidermidis.  Staphylococ- 
cus saprophyticus,  and  Streptococcus  pyogenes. 
Only  the  organisms  listed  in  the  INDICATIONS  AND 
USAGE  section  have  been  shown  to  be  clinically 
susceptible  to  mupirocin. 

INDICATIONS  AND  USAGE 
Bactroban  (mupirocin)  Ointment  is  indicated  for  the 
topical  treatment  of  impetigo  due  to:  Staphylococ- 
cus aureus,  beta-hemolytic  Streptococcus *,  and 
Streptococcus  pyogenes. 

* Efficacy  for  this  organism  in  this  organ  system  was 
studied  in  fewer  than  ten  infections. 

CONTRAINDICATIONS 

This  drug  is  contraindicated  in  individuals  with  a 
history  of  sensitivity  reactions  to  any  of  its  compo- 
nents 

WARNINGS 

Bactroban  Ointment  is  not  for  ophthalmic  use. 

PRECAUTIONS 

If  a reaction  suggesting  sensitivity  or  chemical  irrita- 
tion should  occur  with  the  use  of  Bactroban  Oint- 
ment, treatment  should  be  discontinued  and  appro- 
priate alternative  therapy  for  the  infection  instituted. 
As  with  other  antibacterial  products  prolonged  use 
may  result  in  overgrowth  of  nonsusceptible  organ- 
isms, including  fungi. 

Bactroban  is  not  formulated  for  use  on  mucosal 
surfaces.  Intranasal  use  has  been  associated  with 
isolated  reports  of  stinging  and  drying. 
Polyethylene  glycol  can  be  absorbed  from  open 
wounds  and  damaged  skin  and  is  excreted  by  the 
kidneys.  In  common  with  other  polyethylene  glycol- 
based  ointments,  Bactroban  should  not  be  used  in 
conditions  where  absorption  of  large  quantities  of 
polyethylene  glycol  is  possible,  especially  if  there  is 
evidence  of  moderate  or  severe  renal  impairment. 
Pregnancy  Category  B:  Reproduction  studies  have 
been  performed  in  rats  and  rabbits  at  systemic 
doses,  i.e.,  orally,  subcutaneously,  and  intramuscu- 


larly, up  to  100  times  the  human  topical  dose  and 
have  revealed  no  evidence  of  impaired  fertility  or 
harm  to  the  fetus  due  to  mupirocin.  There  are, 
however,  no  adequate  and  well-controlled  studies  in 
pregnant  women.  Because  animal  studies  are  not 
always  predictive  of  human  response,  this  drug 
should  be  used  during  pregnancy  only  if  clearly 
needed. 

Nursing  Mothers:  It  is  not  known  whether  Bactroban 
is  present  in  breast  milk.  Nursing  should  be  tempo- 
rarily discontinued  while  using  Bactroban. 

ADVERSE  REACTIONS 

The  following  local  adverse  reactions  have  been 
reported  in  connection  with  the  use  of  Bactroban 
Ointment:  burning,  stinging,  or  pain  in  1.5%  of 
patients;  itching  in  1 % of  patients;  rash,  nausea, 
erythema,  dry  skin,  tenderness,  swelling,  contact 
dermatitis,  and  increased  exudate  in  less  than  1 % of 
patients. 

DOSAGE  AND  ADMINISTRATION 

A small  amount  of  Bactroban  Ointment  should  be 
applied  to  the  affected  area  three  times  daily.  The 
area  treated  may  be  covered  with  a gauze  dressing 
if  desired.  Patients  not  showing  a clinical  response 
within  3 to  5 days  should  be  re-evaluated. 

HOW  SUPPLIED 

Bactroban  (mupirocin)  Ointment  2%  is  supplied  in 
1 gram  Single  Unit  Packages  of  50  and  in  15  gram 
and  30  gram  tubes 
NDC  0029-1 525-1 5 (1  gram  SUP) 

NDC  0029-1525-22  (15  gram  tube) 

NDC  0029-1 525-25  (30  gram  tube) 

Store  between  15°  and  30°C  (59°  and  86°F). 
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December  9-11 — 12th  Annual  Advances  in  Heart  Disease.  American  Col- 
lege of  Cardiology  at  San  Francisco.  Fri-Sun.  16.5  hrs.  Contact:  ACC,  91 1 
Old  Georgetown  Rd,  Bethesda,  MD  20814-1699.  (800)  257-4739. 


DERMATOLOGY 

November  1 1-13 — 5th  Annual  Cutaneous  Malignancies:  1994  Skin  Can- 
cer Update.  Scripps  Clinic  and  Research  Foundation  at  Schaetzel  Center 
for  Health  Education,  La  Jolla.  Fri-Sun.  16  hrs.  Contact:  Scripps,  10666  N 
Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 


EMERGENCY  MEDICINE 

October  31 -November  4 — Topics  in  Emergency  Medicine.  UCSF  at  Miyako 
Hotel,  San  Francisco.  Mon-Fri.  32  hrs.  $575.  Contact:  UCSF. 

November  7-11 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla 
Marriott,  San  Diego.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

December  4-9 — 15th  Annual  Conference:  Current  Concepts  in  Emer- 
gency Care.  American  College  of  Emergency  Physicians  at  Maui  Inter- 
continental Resort.  Hawaii.  Sun-Fri.  20  hrs.  Contact:  Kailani  World 
Travel,  4192  Meridian  Ave,  Box  9751,  Bellingham,  WA  98227.  (800)  544- 
9269  or  (206)  671-1800. 

December  12-16 — Emergency  Medicine  Symposium.  UCSD  at  Basic  Sci- 
ence Building.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  16-20 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Mar- 
riott. Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  24-29 — California  Trauma  Conference.  UCSD  at  Hyatt  Regency, 
San  Diego.  Tues-Sun  20  hrs.  $395.Contact:  UCSD. 


FAMILY  PRACTICE/PRIMARY  CARE 


November  5 — Neurology  for  Primary  Care.  UCD  at  Cancer  Center  Audito- 
rium, Sacramento.  Sat.  7 hrs.  $95.  Contact:  UCD. 

November  5 — What  to  Do  About  Hypertension  in  1995.  American  Society 
of  Hypertension  at  Hotel  Nikko,  Beverly  Hills.  Sat.  4 hrs.  Contact:  ASH, 
515  Madison  Ave,  #1212,  New  York,  NY  10022.  (212)  644-0650. 

December  9-11 — Neurology  for  the  Non-Neurologist.  American  College  of 
Emergency  Physicians  at  Desert  Inn,  Las  Vegas,  Nevada.  Fri-Sun.  12  hrs. 
Contact:  Karen  DeBont,  MER,  1500  W Canal  Ct,  Ste  500,  Littleton,  CO 
80120-4528.  (800)  421-3756  or  (303)  798-9682. 

December  24-29 — Advances  in  Medicine  ’94.  American  Academy  of  Fam- 
ily Physicians  and  Symposium  Maui  at  Royal  Lahaina  Resort,  Kaanapali 
Beach,  Lahaina,  Maui,  Hawaii.  Sat-Thurs.  16  hrs.  Contact:  Joe  Harrison, 
MD,  PO  Box  10185,  Lahaina,  HI  96761.  (808)  878-6757. 

January  20-22 — Practical  Dermatology  and  Dermatologic  Office  Proce- 
dures for  the  Primary  Care  Physician.  UCSD  at  Hyatt  Regency,  La 
Jolla.  Fri-Sun.  20  hrs.  $495.  Contact:  Jacqueline  Shiller,  PO  Box  84296, 
San  Diego  92138.  (619)  223-2997. 

February  2-4 — Neurology  for  the  Non-Neurologists.  UCSD  at  Doubletree 
Hotel,  San  Diego.  Thurs-Sat.  Contact:  UCSD. 

February  14-19 — The  Practicing  Physician’s  Approach  to  the  Difficult 
Headache  Patient.  Dannemiller  Memorial  Educational  Foundation  at 
Marriott’s  Rancho  Las  Palmas  Resort  and  Country  Club,  Rancho  Mirage. 
Tues-Sun.  Contact:  Diamond  Headache  Clinic,  5252  N Western  Ave, 
Chicago,  IL  60625.  (312)  907-6226. 

February  17-19 — Office  Gynecology  for  the  Primary  Care  Physician.  Con- 
tinuing Medical  Education  Associates  at  Hyatt  Islandia,  San  Diego.  Fri- 
Sun.  20  hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  84296,  San  Diego 
92138.  (619)  223-2997. 
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GERIATRICS 

October  29 — Chronic  Illness,  Depression  and  the  Elderly.  UCSF  Mount 
Zion  Center  on  Aging  at  UCSF  Laurel  Heights  Conference  Center.  Sat. 
Contact:  Mary  Henderson,  RN,  Mount  Zion  Center  on  Aging,  (415)  750- 
4170. 

November  7-9 — Geriatrics  Update:  1994.  Sharp  Memorial  Hospital  at 
Loew’s  Coronado  Bay  Resort,  San  Diego.  Mon-Wed.  20  hrs.  $425.  Con- 
tact: Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138.  (619)  223-2997. 


INFECTIOUS  DISEASE 

November  4-5 — Kuzell  Institute  Symposia  for  Rheumatology  and  Infec- 
tious Diseases.  California  Pacific  Medical  Center  at  Ana  Hotel,  San  Fran- 
cisco. Fri-Sat.  12  hrs.  $60.  Contact:  Kaura  Johnson,  CPMC,  2485  Clay  St, 
San  Francisco.  (415)  923-3242. 

November  4-6 — Advances  in  Infectious  Disease.  Sharp  Memorial  Hospital 
at  Loew’s  Coronado  Bay  Resort,  San  Diego.  Fri-Sun.  20  hrs.  $425.  Con- 
tact: Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138.  (619)  223-2997. 


INTERNAL  MEDICINE 

November  19-20 — 2nd  Annual  Advances  in  Clinical  Neurosciences.  Hos- 
pital of  the  Good  Samaritan  at  Rancho  Las  Palmas  Resort,  Rancho  Mirage. 
Sat-Sun.  11.5  hrs.  Contact:  Christopher  M.  Duma,  MD,  (213)  977-2335. 

December  4 — Complications  in  Diabetes.  USC  at  Red  Lion  Hotel,  Glendale. 
Sun.  5.5  hrs.  $45.  Contact:  USC. 

February  1-4 — Advanced  Nephrology:  Nephrology  for  the  Consultant. 

UCSD  at  Hyatt,  San  Diego.  Wed-Sat.  35  hrs.  $500.  Contact:  UCSD. 


March  17-23 — Internal  Medicine  1995:  A Comprehensive  Review.  Contin- 
uing Medical  Education  Associates  at  Hotel  del  Coronado.  Fri-Thurs.  54 
hrs.  $695.  Contact:  Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138. 
(619)223-2997. 


OB/GYN 

October  29 — Menopause  and  Hormone  Replacement.  USC  at  Universal 
Hilton  Hotel,  Universal  City.  Sat.  4.25  hrs.  $25.  Contact:  USC. 

November  12 — Breast  Cancer  Management.  USC  at  Health  Sciences  Cam- 
pus. Sat.  5 hrs.  $35.  Contact:  USC. 

December  1-3 — Obstetrics  and  Gynecology  Conference.  University  of  Ne- 
braska Medical  Center  at  Bally’s,  Las  Vegas,  Nevada.  Thurs-Sat.  $275. 
Contact:  UNMC,  600  S 42nd  St,  Omaha,  NE  68198-5651.  (800)  642-1095 
or  (402)  559-4152. 

February  9-12 — 50th  Annual  Postgraduate  OB/GYN  Assembly.  Obstetri- 
cal and  Gynecological  Assembly  of  Southern  California  at  Beverly  Hilton, 
Beverly  Hills.  Thurs-Sun.  28  hrs.  Contact:  OGASC,  5820  Wilshire  Blvd, 
#500,  Los  Angeles  90036.  (213)  937-5514. 


OCCUPATIONAL/ENVIRONMENTAL 

October  24-28 — Occupational  and  Environmental  Medicine.  UCSF  at  Ana 
Hotel,  San  Francisco.  Mon-Fri.  40  hrs.  $725.  Contact:  UCSF. 


ONCOLOGY 

November  10-12 — New  Directions  in  Antiviral  Chemotherapy.  UCSF  at 
Ritz-Carlton  Hotel,  San  Francisco.  Thurs-Sat.  18  hrs.  $325.  Contact: 
UCSF. 
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410  Bone  Imaging  Using  Single-Proton  Emission  Computed  Tomography 

CARY  F.  CATES,  MD 

41 1 Positron  Emission  Tomographic  Oncology 

MICHAEL  A.  LAWSON,  MD 

412  Monoclonal  Antibody  Imaging  of  Colorectal  and  Ovarian  Cancer 

MICHAEL  K.  HASEMAN,  MD 

412  Regional  Cerebral  Blood  Flow  and  Cocaine  Abuse 

KATE  M.  BELL,  MD;  NORA  MILNE,  MD;  and  KENNETH  P.  LYONS,  MD 

41  3 Technetium  Tc  99m  Sestamibi  for  Parathyroid  Imaging 

EUGENE  T.  MORITA,  MD;  WALTER  P.  KWAN,  MD;  and  ORLO  H.  CLARK,  MD 


ALERTS,  NOTICES,  AND  CASE  REPORTS 


415  Mycobacterium  avium-intracellulare  and  Acute  Abdominal  Pain 

EDWARD  M.  BOYLE  Jr,  MD;  KENTON  STEPHENS  |r,  MD;  and  TIMOTHY  H.  POHLMAN,  MD 

From  the  Department  of  Surgery,  Harborview  Medical  Center,  University  of  Washington  School  of  Medicine, 
Seattle. 

41  7 Lactic  Acidosis  in  a Patient  With  Multiple  Myeloma 

BARRY  A.  MIZOCK,  MD,  and  JORGE  N.  CLASS,  MD 

From  the  Division  of  Critical  Care  Medicine  and  Department  of  Medicine,  Cook  County  Hospital,  and  the  Uni- 
versity of  Health  Sciences/Chicago  Medical  School,  Chicago,  Illinois. 

418  Hemorrhagic  Fever  With  Renal  Syndrome  in  California 

WILLIAM  MORRIS,  MD,  MPH;  MOLLY  FAINSTAT,  MD;  TRACEY  ROBINSON,  MD;  and  ROBERT  HOO,  MD 

From  the  Departments  of  Internal  Medicine  and  Rheumatology,  Santa  Clara  Valley  Medical  Center,  San  Jose, 
California. 


COMMENTARY 


422  Case  Report  23289  and  Medical  Economics 

MICHAEL ).  HENNESSY,  MD 

Dr  Hennessy  is  in  private  practice  in  orthopedic  surgery  in  San  Diego,  California. 

424  Health  Care  Costs  and  Technologies 

DONALD  KENNEDY,  PhD 

From  the  Institute  for  International  Studies,  Stanford  University,  Stanford,  California.  Dr  Kennedy  is  President 
Emeritus  and  Bing  Professor  of  Environmental  Science. 


EDITORIAL 


426  Dilemma  of  High-Tech  Care  for  High-Risk  Patients 

MARVIN  L.  AUERBACK,  MD 

_ 

(Continued  on  Page  370  ) 


These  absolutely  up-to-date  books  are 
organized  by  emergency  type  to  allow  quick 
cross-referencing  with  patients.  Then,  the 
screening  and  triage  process,  step  by  step 
surgical  indications,  and  operative  techniques 
are  thoroughly  described. 

Volume  I (Intracranial  topics):  Intracranial 
Pressure  Monitoring  • Acute  Hydrocephalus  • 
Cerebral  Herniation  Syndromes  • 

Penetrating  Cerebral  Trauma  • Extra-Axial 
Hematomas  • Intracerebral  Hematomas  • 
Pituitary  Apoplexy  • Acute  Subarachnoid 
Hemorrhage  • Stroke  • Cerebral  Infectious 
Process  • Brain  Tumors  • Bony 
Decompression  of  the  optic  & facial  nerves  • 
Status  Epilepticus 

Volume  II  (Spinal/Peripheral  Nerve  topics):  • 
Acute  Intervention  for  Spinal  Disk  Disease  • 
Emergency  Management  of  Vertebral  Column 
Fractures/Dislocations  • Spinal  Cord  and 
Peripheral  Nerve  Compression  Injuries  • 
Spinal  Infections  • Shunt  Malfunction  • 
Penetrating  Nerve  Trauma  • Intraspinal 
Hemorrhage  • Perinatal  Management  of 
Myelomeningocele 

List  price:  $90  each  book  plus  $5  shipping  per 
U.S.  order.  AANS  Members-  $80. 

AANS  Resident  Members-  $70 
30  day  money  back  guarantee. 


The  CME  questions  and  answers  for  both  volumes  are  located  in  Volume  II. 


The  American  Association  of  Neurological  Surgeons 
Call  (708)  692-9500  to  order 


Neurosurgical 
Emergencies, 
Volume  I 


AANS  Publkanom  (ximinmcr 
CJtfiatophrr  M.  Loftuft,  MD,  Editor 


Neurosurgical 


Emergencies, 


Volume 


hrittoplier  M.  lamu.  MI).  Editor 


Neurosurgical 


NEW!  EACH  BOOK  IS  APPROVED  FOR  15  CATEGORY  1 CME 
CREDITS!  The  American  Association  of  Neurological  Surgeons  is 
accredited  by  the  Accreditation  Council  for  Continuing  Medical  Education 
to  sponsor  continuing  education  for  physicians.  The  AANS  designates  this 
continuing  medical  education  activity  for  15  hours  in  Category  1 of  the 
Physician's  Recognition  Award  of  the  American  Medical  Association. 
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February  20-23 — Clinical  Hematology  and  Oncology:  1995.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Fines  Hotel,  La  Jolla. 
Mon-Thurs.  28  hrs.  Contact:  Scripps  Clinic,  10666  N Torrey  Pines  Rd,  La 
Jolla  92037.  (619)  554-8556. 


OPHTHALMOLOGY 

December  8-10 — New  and  Practical  Approaches  to  Glaucoma  Manage- 
ment. UCSF  at  Ritz-Carlton  Hotel  and  UCSF,  San  Francisco.  Thurs-Sat. 
13.5  hrs.  S200-S395.  Contact:  UCSF. 

December  9-10 — 1st  Annual  West  Coast  Cosmetic  Eyelid  Rejuvenation 
Symposium.  Medical  Education  Resources  at  Beverly  Hilton.  Beverly 
Hills.  Fri-Sat.  14  hrs.  $575.  Contact:  Angela  O’Mara,  (714)  760-1522. 

January  14 — Primary  Care  Ophthalmology.  UCD  at  Cancer  Center  Audito- 
rium. Sacramento.  Sat.  Contact:  UCD. 


OTOLARYNGOLOGY 

November  3-5 — Otolaryngology  Update:  1994.  UCSF  at  Ritz-Carlton,  San 
Francisco.  Thurs-Sat.  17  hrs.  $425.  Contact:  UCSF. 

November  13-18.  December  10-15 — Temporal  Bone  Dissection  Course. 
House  Ear  Institute.  Sun-Fri.  53  hrs.  $875-$l  .100.  Contact:  Antonio  De  la 
Cruz,  2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431  ext.  7079. 


PATHOLOGY 

November  13-16 — Clinical  Microbiology  Update.  American  Society  of 
Clinical  Pathologists  at  Pan  Pacific  Hotel,  San  Diego.  Sun-Wed.  Contact: 
ASCP.  2100  W Harrison  St.  Chicago,  IL  60612-3798.  (800)  621-4142. 

December  5-7 — Soft  Tissue  Pathology:  Conceptual  and  Practical  Ap- 
proaches to  Diagnosis.  American  Society  of  Clinical  Pathologists  at  Surf 
and  Sand  Hotel,  Laguna  Beach.  Mon-Wed.  Contact:  ASCP,  2100  W Harri- 
son St,  Chicago,  IL  60612.  (800)  621-4142. 


PEDIATRICS 

October  29 — Ambulatory  Pediatrics.  UCD  at  Cancer  Center  Auditorium, 
Sacramento.  Sat.  7 hrs.  $95.  Contact:  UCD. 

October  29 — Pediatric  Otology  Update  1994.  Children’s  Hospital  Oakland. 
Sat. 7.5  hrs./$65.  Contact:  Hearing  Institute  Foundation,  2120  Forest  Ave, 
#2,  San  Jose  95128.  (408)  288-7777. 

December  1-4 — Society  of  ENT  Advances  in  Children.  UCD  at  Radisson 
Hotel,  Sacramento.  Thurs-Sun.  10  hrs.  Contact:  UCD. 

December  3 — 13th  Annual  Binational  Pediatric  Conference.  Children's 
Hospital  San  Diego  and  American  Academy  of  Pediatrics  at  Mercy  Hospi- 
tal Educational  Center,  San  Diego.  Sat.  $45.  Contact:  Children’s  Hospital, 
3020  Children’s  Way,  San  Diego  92123.  (619)  576-4072. 

December  3-4 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Mark  Hopkins  Hotel,  San  Francisco.  Sat-Sun.  9 hrs.  $250.  Con- 
tact: UCSF. 

January  21-28 — Pediatric  Emergencies.  UCSD  at  Kona,  Hawaii.  21  hrs. 
$460.  Contact:  UCSD. 


January  23-27 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children’s  Hospital  San  Diego  at  Town  and  Country  Hotel,  San 
Diego.  Mon-Fri.  $395.  Contact:  Children’s  Hospital,  MC  5016,  3020  Chil- 
dren's Way,  San  Diego  92123.  (619)  495-4940. 

February  20-22 — Pediatrics  Update  1995.  Continuing  Medical  Education 
Associates  at  Hotel  del  Coronado,  San  Diego.  Mon-Wed.  20  hrs.  $450. 
Contact:  Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138.  (619)  223- 
2997. 


March  3-5 — Current  Concepts  in  Pediatric  Medicine.  Children's  Hospital 
San  Diego  at  Catamaran  Resort  Hotel,  San  Diego.  Fri-Sun.  $365.  Contact: 
Children's  Hospital,  3020  Children’s  Way,  San  Diego  92123.  (619)  576- 
4072. 

(Continued  on  Page  367) 


CME  at 
Good 
Sam 

Sponsored  by 

Good  Samaritan  Hospital 
Los  Angeles,  California 


Good  Samaritan  is  a 
CMA-accredited  provider 
of  Category  I CME  hours. 
For  further  information, 
contact  the  office  of 
Physician  Education 
Services/CME  at 
616  S.  Witmer  St., 
Los  Angeles,  CA  90017, 
call  (213)  977-2335  or  fax 
request  to  (213)  977-2333. 


GOOD 

CARE 


GOOD 

SAM 


Good  Samaritan  Hospital,  Los  Angeles 

Announces  Its  Fall  1994  CME  Category  I Symposium  Program 

Don't  Miss  These  Outstanding  Educational  Opportunities! 


October 

October  13,  1994 
Perinatal  Evening  Lecture 

'Fetal  Brain  Damage' 

Edward  Quilligan,  M.D. 

Robert  Israel,  M.D.,  & T.  Murphy  Goodwin,  M.D., 
Course  Directors 

October  29,  1994 

Arrhythmia  Update 

David  Cannom,  M.D.  & Anil  Bhandari,  M.D., 
Course  Directors 

November 

November8,  1994 

L.A.  Cardiology  Society  Evening  Forum 

6:30-10  PM 

David  S.  Cannom,  M.D.,  Course  Director 

November  17,  1994 
Gastroenterology  Endoscopy  Evening 

'Barretts  Esophagus-Why  All  The  Excitement? 
Wilfred  M.  Weinstein,  M.D., 

Priya  Jamidar,  M.D.,  & Peter  Nair,  M.D., 
Course  Directors 


November  19-20,  1994 

2nd  Annual  Advances  in  Clinical 
Neurosciences 

8 AM- 2 PM 

Deane  B.  'Skip'  Jacques,  M.D.,  Oleg  V. 
Kopyov,  M.D.,  Ph.D.,  & Christopher  M. 

Duma,  M.D.,  Course  Directors 
Rancho  Las  Palmas  Resort, 

Rancho  Mirage,  CA 

November  30,  1994 

Current  Issues  in  the  Management 
of  Stroke 

Anil  Bhandari,  M.D.  & Peter  Lorber,  M.D., 
Course  Directors 

December 

December  1,  1994 
Perinatal  Evening  Lecture 

'Fetal  Lung  Maturation  Strategies' 

Alan  Jobe,  M.D. 

Robert  Israel,  M.D.,  T.  Murphy  Goodwin,  M.D., 
& R.  Rangasamy,  M.D.,  Course  Directors 


OCTOBER  1994 
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PHYSICAL  MEDICINE/REHABILITATION 

October  8-12 — 56th  Annual  Assembly,  American  Academy  of  Physical 
Medicine  and  Rehabilitation  at  Anaheim  Hilton  Hotel  and  Towers  and 
Anaheim  Convention  Center.  Sun- Wed.  Contact:  AAPMR,  122  S Michi- 
gan Ave,  Ste  1300,  Chicago,  IL  60603-6107.  (312)  922-9366. 


PSYCHIATRY 

November  19 — Treatment  of  Depression.  USC  at  Red  Lion  Hotel,  Glendale. 
Sat.  6 hrs.  $25.  Contact:  USC. 

January  22-27 — 21st  Annual  Midwinter  Program  for  Psychiatrists.  UCD 
at  Incline  Village,  Nevada.  Sun-Fri.  25  hrs.  Contact:  UCD. 


PULMONARY  MEDICINE 

February  3-5 — Diagnosis  and  Management  of  Respiratory  Diseases.  Med- 
ical Education  Resources  at  Sheraton  Desert  Inn,  Las  Vegas.  Nevada.  Fri- 
Sun.  12  hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct,  Ste  500,  Littleton, 
CO  80120-4528. 


RADIOLOGY 

October  31 -November  4 — Diagnostic  Radiology  Seminars.  UCSF  at  Ritz- 
Carlton  Kapalua.  Maui,  Hawaii.  Mon-Fri.  26  hrs.  $595.  Contact:  UCSF. 

November  14-18 — A Practical  Approach  to  Breast  Imaging.  UCSF  at  Ritz- 
Carlton,  Rancho  Mirage.  Mon-Fri.  20  hrs.  $595.  Contact:  UCSF. 

December  8-10 — Magnetic  Resonance  Angiography  in  Clinical  Practice 
with  CTA  Correlation.  UCSF  at  Ritz-Carlton,  Rancho  Mirage.  Thurs- 
Sat.  12.5  hrs.  $425.  Contact:  UCSF. 

December  11-16 — A Practical  Approach  to  Breast  Imaging.  UCSF  at  Ritz- 
Carlton  Kapalua,  Maui,  Hawaii.  Sun-Fri.  20  hrs.  $595.  Contact:  UCSF. 

March  5-9 — Magnetic  Resonance  Imaging.  UCSD  at  Hotel  del  Coronado. 
Sun-Thurs.  30  hrs.  $595.  Contact:  UCSD. 


SLEEP  MEDICINE 

January  28 — Sleep  Medicine:  Practices  for  the  21st  Century.  Scripps  Clinic 
and  Research  Foundation  at  La  Jolla.  Sat.  7 hrs.  Contact:  Scripps  Clinic, 
10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 


SURGERY 

October  29 — Suture  Workshop.  Sutter  Community  Hospitals  at  Sacramento. 
Sat.  Contact:  Catherine  Davis,  2800  L St,  6th  FI.  Sacramento  95816.  (800) 
777-0231. 

November  11-12  — Endoscopic  Surgery.  USC  at  Health  Sciences  Campus. 
Fri-Sat.  15.75  hrs.  $1500.  Contact:  USC. 

December  1-2 — Laparoscopic  Colon  and  Rectal  Surgery.  USC  at  Health 
Sciences  Campus,  Los  Angeles.  Thurs-Fri.  $1800.  Contact:  USC. 

December  8-9 — 13th  Annual  Neurosurgical  Nurses’  Conference.  UCSF  at 
Hyatt  Regency  Embarcadero,  San  Francisco.  Thurs-Fri.  13.5  hrs.  $325. 
Contact:  UCSF. 

January  13-14 — What’s  New  in  General  Surgery:  17th  Annual  Postgrad- 
uate Course.  UCD  at  Hyatt  Hotel.  Sacramento.  15  hrs.  Contact:  UCD. 

January  13-15  — Annual  Meeting  of  the  California  Association  of  Neuro- 
logical Surgeons:  Health  Care  Reform.  California  Association  of  Neuro- 
logical Surgeons  at  Four  Seasons  Hotel,  Newport  Beach.  Fri-Sun.  7 hrs. 
Laurie  Alexander,  (916)  971-3524. 

February  6-10 — 18th  Annual  San  Diego  Postgraduate  Assembly  in 
Surgery.  UCSD  at  Hyatt  Islandia.  San  Diego.  Mon-Fri.  26  hrs.  $475.  Con- 
tact: UCSD. 

February  11-12 — Endoscopic  Plastic  Surgery  and  Beyond.  UCSD  at  BSB 
and  Thornton  Hospital,  La  Jolla.  Sat-Sun.  13  hrs.  $1250.  Contact:  UCSD. 


GENERAL/MULTIDISCIPLINARY 

October  27-30 — 1994  CME/Golf  Meeting.  Nevada  Academy  of  Family 
Physicians  at  Sheraton  Desert  Inn  Hotel  & Casino,  Las  Vegas.  Thurs-Sun. 
21  hrs.  Contact:  Barbara  Bolling,  NAFP.  PO  Box  27713,  Las  Vegas,  NV 
89126-1713.  (702)  647-0117. 

(Continued  on  Page  368) 


GET  AWA 
AND 
RELAX 


10,000  acre  private  island... 
only  24  guests... 

7-mile  secluded  beach... 
comfortable  country  inn... 
seafood  & great  home  cooking... 
miles  of  trails  through  forests... 

boating...  fishing...  hiking... 
horseback  riding...  canoeing... 
swimming...  natural  history... 
interpretive  guides...  wildlife... 
peace  & relaxation... 

x x x x 

^ - Enjoy  the  wilderness 

with  the  comforts  of  home. 

Call  912-638-7472  or  write: 

P.O.  Box  21078WM,  St.  Simons  Island 
Georgia  31522  USA 


LITTLE 

ST.  SIMONS 

ISLAND 


Starting,  Expanding, 
Acquiring  a Practice? 

Over  55,000  Doctors  Financed  Since  1975 

Whatever  your  needs,  you  may  qualify  with  HPSC 
for  credit  to  finance  new  practice  equipment.  We 
also  fund  leasehold  improvements,  working  capital, 
merchandise  contracts  - plus  computers  and 
other  office  equipment.  And  if  you're  looking 
to  acquire  a practice,  we  may  fund  up  to  100% 
of  the  purchase  price  at  competitive  fixed  interest 
rates  (no  "points",  variables,  or  hidden  fees.) 

Our  equipment  lease  is  open-ended:  add  as  your 
practice  grows.  We  offer  many  innovative  custom 
plans,  all  geared  to  cash  flow,  with  tax  benefits. 

To  stay  close  to  our  customers,  we  fund  and  service 
all  of  our  accounts  in-house.  Call  us.  We've  financed 
over  55,000  doctors.  We'd  love  to  do  your  office. 

Innovative  Financing 
for  Healthcare 
Professionals 
60  State  Street 
Boston,  MA  02109-1803 

1-800-225-2488 
Fax:  1-800-526-0259 
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January  19-22 — Medicine  Meets  Virtual  Reality  II:  Interactive  Technol- 
ogy & Healthcare.  UCSD.  Thurs-Sat.  Contact:  UCSD. 

January  31 -February  -1 — Critical  Care  by  Design.  Society  of  Critical  Care 
Medicine  at  Moscone  Center.  San  Francisco.  Tues-Sat.  30.5  hrs.  $600. 
Contact:  SCCM.  8101  E Kaiser  Blvd.  Anaheim  92808-2259.  (714)  282- 
6000. 

February  1 3- 1 7 — Physician  Heal  Thyself.  UCSD  at  Sheraton  Harbor  Island, 
San  Diego.  Mon-Fri.  Contact:  UCSD. 

February  16-19 — 2nd  International  Congress  on  Vitamins  and  Biofactors 
in  Life  Science.  Thurs-Sun.  Contact:  Scripps  Clinic,  10666  N Torrey 
Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 

February  18-21 — Molecular  Approaches  to  Laboratory  Diagnosis.  UCSF 
at  Ritz-Carlton,  San  Francisco.  Sat-Tues.  Contact:  UCSF. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation.  1577  E Chevy  Chase,  Glendale  91206.  (213)  245- 
8505. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


October  24-28 — Prevention  in  Practice:  Workplace  Health  in  the  21st 
Century.  American  College  of  Occupational  and  Environmental  Medicine 
at  Denver  Marriott  City  Center.  Denver.  Mon-Fri.  Contact:  ACOEM, 
(708)  228-6850. 

January  28-February  2 — 24th  Annual  Mid-Winter  Conference  of  Colorado 
Ophthalmological  Society.  Sheraton  Steamboat,  Steamboat  Springs.  Sun- 
Thurs.  Contact:  David  R.  Scott,  (800)  394-4968. 

February  20-24 — 19th  Midwinter  Symposium  on  Practice  Surgical  Chal- 
lenges in  Otolaryngology.  University  of  Illinois  College  of  Medicine  at 
Snowmass.  Mon-Fri.  Contact:  Jane  Whitener,  (312)  996-5751 . 

February  26-March  3 — Ninth  Annual  Cardiology  for  the  Clinician  Con- 
ference: Practical  Guidelines  for  Merging  Advances  in  Cardiology 
and  Bedside  Medicine.  University  of  Illinois  College  of  Medicine  at 
Snowmass.  Mon-Fri.  Contact:  Sue  Talbert,  (312)  996-4631. 

March  5-10 — 15th  Annual  Keystone  ENT  Conference.  University  of  Ne- 
braska Medical  Center  at  Keystone  Resort.  Kevstone.  Sun-Fri.  Contact:  U 
of  Nebraska  Medical  Center,  (402)  559-4152  or  (800)  642-1095;  FAX 
(402)559-5915. 

July  28-August  1 — 80th  Annual  Summer  Conference.  Colorado  Ophthal- 
mological Society  at  Sheraton  Steamboat  Resort.  Steamboat  Springs.  Fri- 
Tues.  Contact:  David  R.  Scott.  (800)  394-4968;  FAX  (303)  438-9602. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center.  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  So- 
ciety of  Neurologists,  (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  270-6761. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  871 09,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME  re- 
quirements of  the  New  Mexico  Board  of  Medical  Examin- 
ers, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution for  current  details. 


October  28-29 — ECG  Interpretation  for  the  Primary  Care  Physician. 

Journal  Center,  Albuquerque.  Fri-Sun.  Contact:  Tracy  L.  Green,  New 
Mexico  Heart  Clinic,  (505)  841-1000. 

October  28-29 — New  Mexico  Orthopaedic  Association  1994  Annual 
Meeting.  Hyatt  Regency.  Albuquerque.  Fri-Sun.  Contact:  Lynette  Hanks, 
NMOA,  (800)748-1596. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME.  PO  Box 
713,  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions  I 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution. 


December  2 — AIDS  and  Related  Diseases.  University  of  Utah  School  of 
Medicine.  Fri.  Contact:  UUSM. 

December  3-8 — Intensive  MR  Imaging  and  Neuroradiology.  University  of 
Utah  School  of  Medicine  at  the  Marriott  Hotel,  Salt  Lake  City.  Sat-Thurs. 
45  hrs;  $ 1 ,200.  Contact:  UUSM. 

January  17-22 — Advances  in  Craniofacial/Oculoplastic  and  Facial  Aes- 
thetic Surgery.  University  of  Utah  School  of  Medicine  at  the  Cliff  Lodge 
at  Snowbird.  Tues-Sun.  24  hrs.  $525.  Contact:  UUSM. 

January  23-27 — Workshops  in  Advances  MR  Imaging,  Head  and  Neck 
Imaging,  and  Neuroradiology.  University  of  Utah  School  of  Medicine. 
Mon-Fri.  Contact:  UUSM. 

February  6-10 — Surgical  Pathology.  University  of  Utah  School  of  Medicine 
at  the  Yarrow  Hotel,  Park  City.  Mon-Fri.  20  hrs.  $550.  Contact:  UUSM. 

February  20-24 — Workshops  in  Advanced  MR  Imaging,  Head  and  Neck 
Imaging,  and  Neuroradiology.  University  of  Utah  School  of  Medicine. 
Mon-Fri.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Internal  Medicine  Grand  Rounds,  Psychiatry  Grand  Rounds,  OB/ 
GYN  Grand  Rounds,  Pediatric  Grand  Rounds.  Contact:  UUSM,  Office  of 
CME,  (801)581-8664. 

(Continued  on  Page  372) 
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California  Medical  Association  presents 

Copimi  with 


8:30  am  to 

Santa  IB«*a 
Eureka 
Sacramento 
San  Francisco 
San  Jose 
San  llietio 
Oraniie 
Eos  Amieles 
l*asailena 


4:00  pm 

Kovemher  IB 
S«»i^enil»er  IB 
Sovemher  11 
Kovember  IO 
November  II 
SSovemRier  IS 
November  Hi 
November  I W 
November  IIB 


Invest  in  this  one-day  workshop  and  learn: 

♦ How  to  keep  your  practice  profitable, 
even  under  deeply  discounted 
contracts  and  capitated  plans 

♦ The  legal  pitfalls  and  practical  hazards 
of  contracting 

♦ How  to  keep  control  of  your  practice 
when  others  want  to  set  your  agenda 

Foil  None  Ikfoiinatioss,  Please  Call 

<IBO») 


FOURTH  ANNUAL 

Controversies  in 
Women’s  Health  Care 


Puerto  Vallarta,  Mexico 
February  23-26,  1994 


TOPICS 

Cancer  and  Women 
Reproductive  Endocrinology 
Obstetrics  and  Prenatal  Diagnosis 
Frequent  Office  Challenges 

Contact:  Ada  Brandemuehl,  Office  of  Continuing  Medical 
Education,  Scott  & White  Hospital,  2401  South  31st  Street, 
Temple,  TX  76508;  Phone  1-800-724-7280,  (817)  724-2350, 
or  FAX  (817)  724-1753,  regarding  charter  flights  (October  17. 
1994  deadline)  or  registration  (January  7,  1995  deadline). 


Presented  by 


SCOTT  & WHITE 

Temple,  Texas 


HEALTH 

SCIENCE 

CENTER 

College  of  Medicine 


MiMomn/UCI  Center  edr  Health  Eiochion 


November,  1994 

Current  Issues  in  Perinatal  Medicine 
November  11-13,  1994 
RANCHO  LAS  PALMAS 
RANCHO  MIRAGE,  CALIFORNIA 

5th  Annual  Practical  Methods  in 
Diabetes  Management 
November  11-12,  1994 
WESTIN  SOUTH  COAST  PLAZA  HOTEL 
COSTA  MESA,  CALIFORNIA 

17th  Annual  Review  Course  in  Clinical 
Obstetrics  and  Gynecology/ 
Gynecological  Histopathology 
November  14-19,  1 994 
WESTIN  SOUTH  COAST  PLAZA  HOTEL 
COSTA  MESA,  CALIFORNIA 

December,  1994 

7th  Annual  Obstetrical  and  Transvaginal 
Ultrasound  Course 
December  1-3,  1994 
DOUBLETREE  HOTEL 
ORANGE,  CALIFORNIA 

Laser  Bronchoscopy,  Stents, 
Brachytherapy 

December  1 -2,  1 994 

LONG  BEACH  MEMORIAL  MEDICAL  CENTER 

LONG  BEACH,  CALIFORNIA 

Thoracoscopy  for  the  Pulmonologist 
December  3,  1994 

LONG  BEACH  MEMORIAL  MEDICAL  CENTER 
LONG  BEACH,  CALIFORNIA 


JANUARY,  1995 

10th  Annual  Perinatal  Symposium 
January  11-15,  1 995 
THE  INN  AT  BEAVER  CREEK 
BEAVER  CREEK,  COLORADO 

Gynecologic  Surgery  With  Special 
Emphasis  on  Endoscopic  Surgery 
January  15-18,  1995 
HYATT  RECENCY  GRAND  CAYMAN 
BRITISH  WEST  INDIES 

FEBRUARY,  1995 

The  2nd  Annual  Symposium  on  the 
Neurologist  and  Backpain 

February  18-20,  1995 

LONG  BEACH  MEMORIAL  MEDICAL  CENTER 
LONG  BEACH,  CALIFORNIA 

16th  Annual  Symposium — Current  Topics 
in  Obstetrics 
February  18-25,  1995 
THE  CANT  CONDOMINIUMS 
ASPEN,  COLORADO 


APRIL,  1995 

Advanced  Urogynecology  and 
Pelvic  Surgery 
April  5-9,  1995 
MARQUIS  HOTEL  AND  VILLAS 
PALM  SPRINGS,  CALIFORNIA 

4th  Annual  OB/GYN  Ultrasound — 
The  State  of  the  Art 
April  11-14,  1995 
WESTIN  RESORT 
MAUI,  HAWAII 

20th  Annual  Care  of  the  Sick  Newborn 
Symposium 
April  26-28,  1995 

HYATT  RECENCY  HOTEL 
LONG  BEACH,  CALIFORNIA 

MAY,  1995 

6th  Annual  Philip  J.  DiSaia  Society — 
OB/GYN  Symposium 
May  1 9,  1 995 
DOUBLETREE  HOTEL 
ORANGE,  CALIFORNIA 


UNIVERSITY  OF 

CALIFORNIA, 

IRVINE 


Center  for 

Health 

Eoucatidn 

LONG  BEACH,  CALIFORNIA 

For  further  information  contact 
the  Center  for  Health  Education 
s Offices  at  (310)  933-3811. 
Sponsored  by 

the  University  of  California,  Irvine, 
College  of  Medicine  in  conjunction 
with  Memorial/UCI  Center  for 
Health  Education. 

CME  CREDITS  VARY  PER  COURSE. 
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427  Laparoscopic  Colectomy — An  Initial  Experience 

ROBERT  W.  BEART  Jr,  MD,  and  RICHARD  T.  SCHLINKERT,  MD 


427  Recurrent  Hyperthermia  Due  to  Lovastatin 

WILLIAM  R.  von  POHLE,  MD 

428  Rochalimaea — A Cosmopolitan  Zoonosia? 

PATRICK  E.  OLSON,  MD;  JEAN  C.  CREEK,  MT;  and  MARK  R.  WALLACE,  MD 

428  Communicating  With  Patients 

FREDERIC  W.  PLATT,  MD 


LESSONS  FROM  THE  PRACTICE 


429  Who's  in  Charge  Here,  Anyway? 

ROLLIN  ODELL  Jr,  MD 

Dr  Odell  is  in  private  practice  in  radiation  oncology  in  Orinda,  California. 

431  Treachery  of  the  Hysterical  Diagnosis 

LARRY  E.  DAVIS,  MD 

From  the  Neurology  Service,  Department  of  Veterans  Affairs  Medical  Center,  and  the  Departments  of  Neurol- 
ogy and  Microbiology,  University  of  New  Mexico  School  of  Medicine,  Albuquerque,  New  Mexico. 
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IF  YOU’RE  LOOKING  TO  GET  MORE  FOR  YOUR  CME  DOLLAR, 
HAVE  WE  GOT  A MEETING  FOR  YOU! 


Southern  Medical  Association’s  88th  Annual  Scientific  Assembly 

Orlando,  Florida 
November  2-6,  1994 

Take  a look  at  what  SMA’s  Annual  Scientific  Assembly  offers: 


Provides  Updated  Clinical  Information  in  Your 
Specialty 

• 26  Specialty  Section  Meetings 

• Postgraduate  Courses 

• World-Renowned  Speakers 

Provides  CME  Opportunities  in  Specialties 
Other  Than  Your  Own 

• Joint  Specialty  Section  Meetings 

• Round  Table  Luncheon  Sessions 

• Scientific  Exhibits,  Posters,  and  Technical  Exhibits 


Gives  You  Time  for  Fun  and  Collegial 
Interaction 

• Section  and  Alumni  Socials 

• President’s  Night  Dinner  Dance  Featuring  Beach  Boy 
Mike  Love  and  the  Endless  Summer  Beach  Band 

• President’s  Reception  at  Universal  Studios 

• President’s-Doctors’  Day  Awards  Luncheon 

• Recreational  Activities  and  Free  Golf  Clinic 

• Tours  and  Enrichment  Programs 

• Many  Terrific  Exhibit  Hall  Activities 

• And  More! 


Is  Available  at  a Reasonable  Cost 

• Member  Physician  Registration  for 
SMA’s  Annual  Scientific  Assembly  Is  Only  $100! 


“As  usual,  the  SMA  has  sponsored  an  excellent 
scientific  program  with  appeal  to  all  types  of  prac- 
tices and  disciplines.” 

— 1993  Annual  Meeting  Attendee 
Anthony  P.  Garritano,  M.D. 

Largo,  FL 


To  register,  simply  complete  the  attached 
registration  form,  and  return  to: 

Southern  Medical  Association 

P.O.  Box  190088 
Birmingham,  AL  35219-0088 


f SOUTHERN 
MEDICAL  ' 
ASSOCIATION 


SMA  Membership  No. 


( ) ( ) 


Name  (Please  Print  or  Type) 

Home  Telephone  Number 

Office  Telephone 

Number 

Address 

Name  for  Spouse/Companion 

Badge  (if  attending) 

City 

State 

Zip 

Home  Address 

/ / 

Specialty 

Date  of  Birth 

City 

State 

Zip 

Medical  School  where  M.D.  degree  was  received  Name  of  Hospital  where  Residency  Training  took  place 


Please  check  the  appropriate  space(s)  below: 


□ SMA  Member— $100  Registration  Fee 

□ PHYSICIAN-Non-Member— $225  Registration  Fee 

□ SMA  Membership/Registration  Fee— $200  (Save  $25  on  Non-Member  Registration  Fee) 

Total  $ 

□ Charge:  (circle)  MasterCard/ VIS  A/Discover Exp.  Date Signature 

□ Check:  Make  check  payable  to:  SOUTHERN  MEDICAL  ASSOCIATION  (Return  check  with  this  form— for  added  security,  use  an  envelope.) 

Southern  Medical  Association,  35  Lakeshore  Drive,  P.O.  Box  190088,  Birmingham,  Alabama  35219-0088 

(800)  423-4992  or  (205)  945-1840  (in  Birmingham) 


□ Spouse/Companion/Staff  Fee— $25 

□ Student/Resident— NO  FEE 

□ Nurse/Technician— $75 

□ Physician  Assistant— $75 

□ Ph.D.— $100 


SMA794ANM271 
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THE  WESTERN  JOURNAL  OF  MEDICINE 


YOCON' 

YOHIMBINE  HCI 


Description:  Yohimbine  is  a 3a-15a-20B-17a-hydroxy  Yohimbine-16a-car- 
boxylic  acid  methyl  ester.  The  alkaloid  is  found  in  Rubaceae  and  related  trees. 
Also  in  Rauwolfia  Serpentina  (L)  Benth  Yohimbine  is  an  indolalkylamine 
alkaloid  with  chemical  similarity  to  reserpine.  It  is  a crystalline  powder, 
odorless.  Each  compressed  tablet  contains  (1/12  gr ) 5.4  mg  of  Yohimbine 
Hydrochloride. 

Action:  Yohimbine  blocks  presynaptic  alpha-2  adrenergic  receptors  Its 
action  on  peripheral  blood  vessels  resembles  that  of  reserpine.  though  it  is 
weaker  and  of  short  duration.  Yohimbine's  peripheral  autonomic  nervous 
system  effect  is  to  increase  parasympathetic  (cholinergic)  and  decrease 
sympathetic  (adrenergic)  activity.  It  is  to  be  noted  that  in  male  sexual 
performance,  erection  is  linked  to  cholinergic  activity  and  to  alpha-2  ad- 
renergic blockade  which  may  theoretically  result  In  increased  penile  inflow, 
decreased  penile  outflow  or  both. 

Yohimbine  exerts  a stimulating  action  on  the  mood  and  may  increase 
anxiety.  Such  actions  have  not  been  adequately  studied  or  related  to  dosage 
although  they  appear  to  require  high  doses  of  the  drug  Yohimbine  has  a mild 
anti-diuretic  action,  probably  via  stimulation  of  hypothalmic  centers  and 
release  of  posterior  pituitary  hormone 

Reportedly,  Yohimbine  exerts  no  significant  influence  on  cardiac  stimula- 
tion and  other  effects  mediated  by  B-adrenergic  receptors,  its  effect  on  blood 
pressure,  if  any,  would  be  to  lower  it;  however  no  adequate  studies  are  at  hand 
to  quantitate  this  effect  in  terms  of  Yohimbine  dosage. 

Indications:  Yocon«  is  indicated  as  a sympathicolytic  and  mydriatric.  It  may 
have  activity  as  an  aphrodisiac. 

Contraindications:  Renal  diseases,  and  patient's  sensitive  to  the  drug.  In 
view  of  the  limited  and  inadequate  information  at  hand,  no  precise  tabulation 
can  be  offered  of  additional  contraindications 

Warning:  Generally,  this  drug  is  not  proposed  for  use  in  females  and  certainly 
must  not  be  used  during  pregnancy.  Neither  is  this  drug  proposed  for  use  in 
pediatric,  geriatric  or  cardio-renal  patients  with  gastric  or  duodenal  ulcer 
history.  Nor  should  it  be  used  in  conjunction  with  mood-modifying  drugs 
such  as  antidepressants,  or  in  psychiatric  patients  in  general. 

Adverse  Reactions:  Yohimbine  readily  penetrates  the  (CNS)  and  produces  a 
complex  pattern  of  responses  in  lower  doses  than  required  to  produce  periph- 
eral a-adrenergic  blockade.  These  include,  anti-diuresis,  a general  picture  of 
central  excitation  including  elevation  of  blood  pressure  and  heart  rate,  in- 
creased motor  activity,  irritability  and  tremor.  Sweating,  nausea  and  vomiting 
are  common  after  parenteral  administration  of  the  drugT2  Also  dizziness, 
headache,  skin  flushing  reported  when  used  orally. 1 3 
Dosage  and  Administration:  Experimental  dosage  reported  in  treatment  of 
erectile  impotence.1  3.4  j tablet  (5.4  mg)  3 times  a day,  to  adult  males  taken 
orally.  Occasional  side  effects  reported  with  this  dosage  are  nausea,  dizziness 
or  nervousness.  In  the  event  of  side  effects  dosage  to  be  reduced  to  Vi  tablet  3 
times  a day,  followed  by  gradual  increases  to  1 tablet  3 times  a day.  Reported 
therapy  not  more  than  10  weeks.3 
How  Supplied:  Oral  tablets  of  Yocon5  1/12  gr.  5.4  mg  in 

bottles  of  100's  NDC  53159-001-01  and  1000  s NDC 

53159-001-10. 

References: 

1.  A.  Morales  et  al. . New  England  Journal  of  Medi- 

cine:  1221.  Novembers,  1981.  .■ 

2.  Goodman,  Gilman  — The  Pharmacological  basis  1 

of  Therapeutics  6th  ed. , p.  176-188. 

McMillan  December  Rev.  1/85. 

3.  Weekly  Urological  Clinical  letter.  27:2,  July  4, 

1983. 

4.  A.  Morales  et  al. , The  Journal  of  Urology  128: 

45-47, 1982. 
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AVAILABLE  AT 
PHARMACIES  NATIONWIDE 

PALISADE*? 

PHARMACEUTICALS,  INC. 

64  North  Summit  Street 
Tenafly,  New  Jersey  07670 
(201  )-569-8502 
1-800-237-9083 


CONTINUING  MEDICAL  EDUCATION 


(Continued  from  Page  368) 


SPONSORS  OF  COURSES— ABBREVIATIONS 

Castleview  Hospital,  300  N Hospital  Dr,  Price  84501 . (801 ) 637-4800. 

Dixie  Medical  Center,  544  S 400  East,  St  George  84770.  (801 ) 634-4000. 

Emergency  Training  Services.  777  N 390  East,  American  Fork  84003,  (801) 
763-3555.' 

FHP  of  Utah,  35  W Broadway.  Salt  Lake  City  84101.  (801)  355-1234, 
Intermountain  Thoracic  Society.  1616  S 11th  East,  Salt  Lake  City  84105. 
(801)484-4456. 

LDS  Hospital,  8th  Ave  and  “C"  St,  Salt  Lake  City  84143.  (801)  321-1 100. 
Logan  Regional  Hospital,  1400  N 5th  East,  Logan  84321.  (801)  752-2050. 

McKay-Dee  Hospital  Center.  3939  Harrison  Blvd,  Ogden  84409.  (801)  625- 
2694. 

Mountain  View  Hospital,  1000  E Highway  6,  Payson  84651.  (801)  465-9201 . 
Ogden  Surgical-Medical  Society.  PO  Box  9311,  Ogden  84409. 

Primary  Children's  Medical  Center,  100  N Medical  Dr,  Salt  Lake  City  84113. 
(801)588-2000. 

Pioneer  Valley  Hospital,  3460  S 4155  West,  West  Valley  City  84120.  (801) 
968-9061. 

Utah  Association  of  Neurological  Surgeons.  24  South  1100  East,  Suite  302, 
Salt  Lake  City  84102.  (801)  531-7806. 

Utah  Medical  Insurance  Association,  540  E 500  South.  Salt  Lake  City  84102. 
(801)531-0375. 

Utah  Ophthalmological  Society,  540  E 500  South,  Salt  Lake  City  84102.  (801) 
355-7477. 

Utah  State  Hospital,  PO  Box  270,  Provo  84603-0270.  (801)  373-4400. 

University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 
tion, 50  N Medical  Dr,  Salt  Lake  City  84132.  (801)  581-8664. 

Veterans  Administration  Medical  Center,  500  Foothill  Dr,  Salt  Lake  City 
84148.  (801)582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
98121;  or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


October  28-29 — Mental  Health  Update.  Seattle,  Fri-Sat.  Contact:  U/W. 

November  3-4 — Current  Concepts  in  Drug  Therapy.  Seattle,  Thurs-Fri. 
Contact:  U/W. 

November  4 — Muscular  Dystrophy  and  Related  Disorders.  Seattle.  Fri. 
Contact:  Children’s,  (206)  526-2501. 

November  10 — Family  Practice  Symposium.  Seattle,  Thurs.  Contact:  Prov- 
idence, (206)  320-2552. 

November  1 1-12 — Pediatric  Advanced  Life  Support.  Seattle.  Fri-Sat.  Con- 
tact: Children’s,  (206)  368-4802. 

December  2 — Pediatric  Update.  Seattle.  Fri.  Contact:  Children’s,  (206)  526- 
2501. 

December  7-10 — American  College  of  Physicians.  Seattle.  Wed-Sat.  Con- 
tact: U/W. 

December  8-10 — 10th  Annual  Infectious  Disease  Conference.  Seattle. 
Thurs-Sat.  Contact:  Pacific  Northwest  Medical  Education  Institute,  (206) 
261-2160, 

(Continued  on  Page  434) 
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Does  Fear  of  Immigration  Authorities  Deter 
Tuberculosis  Patients  From  Seeking  Care? 

STEVEN  ASCH,  MD,  MPH;  BARBARA  LEAKE,  PhD;  and 
LILLIAN  GELBERG,  MD,  Los  Angeles,  California 

Physician  groups  are  concerned  that  legislation  requiring  physicians  to  report  illegal  immigrants  to 
immigration  authorities  will  delay  curative  care.  In  particular,  patients  with  tuberculosis  may  delay 
seeking  care  for  infectious  symptoms  and  spread  the  disease.  We  surveyed  313  consecutive  patients 
with  active  tuberculosis  from  95  different  facilities  to  examine  the  relationship  of  immigration- 
related  variables,  symptoms,  and  delay  in  seeking  care.  Most  patients  (71%)  sought  care  for  symp- 
toms rather  than  as  a result  of  the  efforts  of  public  health  personnel  to  screen  high-risk  groups  or 
to  trace  contacts  of  infectious  persons.  At  least  20%  of  respondents  lacked  legal  documents  allow- 
ing them  to  reside  in  the  United  States.  Few  (6%)  feared  that  going  to  a physician  might  lead  to 
trouble  with  immigration  authorities.  Those  who  did  were  almost  4 times  as  likely  to  delay  seeking 
care  for  more  than  2 months,  a period  of  time  likely  to  result  in  disease  transmission.  Patients  poten- 
tially exposed  an  average  of  10  domestic  and  workplace  contacts  during  the  course  of  the  delay.  Any 
legislation  that  increases  undocumented  immigrants’  fear  that  health  care  professionals  will  report 
them  to  immigration  authorities  may  exacerbate  the  current  tuberculosis  epidemic. 

(Asch  S,  Leake  B,  Gelberg  L:  Does  fear  of  immigration  authorities  deter  tuberculosis  patients  from  seeking  care?  West 
J Med  1994;  161:373-376) 


Although  the  incidence  of  tuberculosis  has  declined 
in  the  United  States  throughout  this  century,  the 
disease  remains  prevalent  in  much  of  the  developing 
world.  Its  recent  resurgence  has  coincided  with  rising 
immigration  rates  from  these  areas  of  high  prevalence.1 
High  rates  of  immigration  have  historically  engendered 
attempts  to  limit  immigrants’  access  to  social  services, 
and  several  states  are  currently  considering  legislation 
denying  publicly  funded  health  care  to  undocumented 
immigrants.  Public  health  authorities  and  physician 
groups  have  expressed  concern  that  legislation  requiring 
providers  of  publicly  funded  services  to  report  illegal 
immigrants  to  immigration  authorities  will  delay  cura- 
tive care  for  infectious  diseases  and  exacerbate  the 
tuberculosis  epidemic  (B.  Hayward,  “Coalition  Vows  to 
Fight  Immigration  Initiative,”  The  Sacramento  Bee, 
June  23,  1994,  p A3).  Even  though  some  policies  may 
exclude  public  health  functions  like  tuberculosis-case 
tracking  from  the  list  of  services  requiring  immigration 
papers,  these  patients  may  not  recognize  their  symptoms 
as  indicative  of  tuberculosis.  They  might  then  delay 
seeking  care,  thus  allowing  the  disease  to  spread. 

Few  data  exist  regarding  the  proportion  of  tuber- 
culosis patients  who  will  be  affected  by  immigration 
legislation.  In  the  United  States,  22%  of  patients  with 


tuberculosis  were  born  in  other  countries.2  Few  studies 
have  examined  what  proportion  lack  legal  immigration 
papers.  Similarly,  basic  measures  of  acculturation  such 
as  linguistic  proficiency  or  length  of  time  in  the  United 
States  are  lacking  for  patients  with  tuberculosis.  Nor  has 
any  study  directly  examined  the  prevalence  of  fear  of 
immigration  authorities  in  these  patients.  Even  if  few 
patients  have  such  fear  under  the  current  law,  how  long 
they  delay  seeking  care  will  shed  light  on  the  extent  to 
which  policies  that  increase  fear  will  increase  delay.  Yet 
no  studies  of  patients  with  tuberculosis  have  examined 
the  effect  of  immigration  and  cultural  variables  on  delay. 

If  the  public  health  system  diagnoses  most  cases  of 
tuberculosis  as  a result  of  contact  tracing  or  screening 
high-risk  groups,  the  effect  of  immigration  on  the  delay 
in  seeking  care  becomes  less  crucial  to  ascertain.  Recent 
studies  have  cast  doubt  on  the  efficacy  of  traditional 
case-tracking  methods.3  Yet  little  is  known  about 
whether  patients  with  tuberculosis  come  to  attention 
because  they  seek  care  for  symptoms  or  because  public 
health  personnel  identify  them. 

Los  Angeles,  California,  lies  at  one  of  the  epicenters 
of  the  tuberculosis  epidemic — second  only  to  New  York 
City.  Unlike  the  nation  as  a whole,  immigrants  make  up 
most  of  the  active  tuberculosis  cases  in  Los  Angeles, 
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making  it  an  ideal  site  from  which  to  generalize  to  other 
areas  considering  limiting  undocumented  immigrants’ 
access  to  health  services.4  We  report  the  results  of  a Los 
Angeles  County  registry-based  survey  examining  the 
relationship  of  symptoms,  immigration-related  vari- 
ables, and  tuberculosis  patients'  delay  in  seeking  med- 
ical care. 

Methods 

Study  Population 

The  law  requires  health  care  professionals,  laborato- 
ries, and  governmental  agencies  to  report  all  suspected 
and  confirmed  cases  of  tuberculosis  in  Los  Angeles 
County  (excluding  the  municipalities  of  Pasadena  and 
Long  Beach)  to  the  Los  Angeles  County  Tuberculosis 
Control  Registry.  We  prospectively  identified  526  con- 
secutive, confirmed  cases  of  active  tuberculosis  reported 
between  April  and  September  1993.  excluding  children, 
prisoners,  and  persons  who  had  died.  Also  excluded 
were  persons  who  could  not  speak  one  of  five  common 
languages  in  our  study  population:  English,  Spanish. 
Mandarin,  Tagalog,  or  Vietnamese. 

Data  Collection 

We  sent  potential  respondents  a letter  describing  our 
study  and  providing  them  with  a phone  number  to  call  if 
they  did  not  wish  to  participate.  Trained  bilingual  inter- 
viewers called  all  eligible  patients  using  the  phone  num- 
bers provided  by  the  registry,  clinics,  directory  assis- 
tance, or  friends  or  relatives  listed  in  medical  records. 
Because  telephone  surveys  miss  homeless  persons, 
interviews  were  conducted  in  person  at  soup  kitchens, 
shelters,  and  a specialized  county  clinic  for  the  home- 
less. Interviewers  made  an  average  of  16  attempts  to 
contact  respondents.  We  abstracted  demographic  and 
clinical  information — radiographic  and  microbiologic 
results — from  the  registry. 

After  giving  informed  consent,  subjects  responded  in 
their  preferred  language.  Interviewers  used  a structured, 
symptom-based  form  to  elicit  ethnicity,  country  of  birth, 
length  of  time  in  the  United  States,  reason  for  seeking 
care,  legal  status,  English  proficiency,  the  language  spo- 
ken by  their  health  care  professional,  number  of  possibly 
exposed  contacts,  symptoms,  and  delay  in  seeking  care. 
Items  were  derived  from  previously  validated  instru- 
ments.58 Researchers  then  conducted  a series  of  focus 
groups  of  tuberculosis  patients,  evaluating  and  modify- 
ing each  item  for  face  and  content  validity.  The  translat- 
ed form  for  each  study  language  was  developed  from  the 
English  original  using  back-translation  techniques. 

The  survey  instrument  defined  tuberculosis  symp- 
toms as  one  or  more  of  the  following  occurring  in  the 
previous  two  years  and  lasting  two  weeks  or  more: 
cough,  hemoptysis,  fatigue,  fever,  weight  loss,  swollen 
glands,  diarrhea,  anorexia,  night  sweats,  pleuritic  pain, 
or  lymphadenopathy.  Contacts  with  possible  exposure  to 
tuberculosis  were  persons  living  in  the  respondent's 
household  or  working  in  the  same  room  for  more  than  an 
hour  each  day. 


Fear  of  immigration  authorities  was  assessed  by  ask- 
ing, “Were  you  afraid  going  to  the  doctor  might  cause 
trouble  with  the  immigration  authorities?”  We  chose  to 
word  the  question  this  way  because  focus  group  and 
pilot  data  indicated  that  although  subjects  understood 
this  to  mean  possible  deportation,  specifically  mention- 
ing deportation  resulted  in  high  rates  of  missing  data. 

Data  Analysis 

Previous  research  has  shown  that  domestic  contacts 
with  exposure  to  active  cases  for  more  than  60  days 
often  show  signs  of  infection.1'  We  classified  each  symp- 
tomatic respondent  into  two  groups:  those  who  delayed 
more  than  60  days  from  the  onset  of  symptoms  to  first 
contact  with  the  medical  care  system,  and  those  who 
delayed  60  days  or  less.  For  the  analysis  of  delay,  seri- 
ous symptoms  were  defined  as  cough,  hemoptysis,  fever, 
or  night  sweats.  \2  Tests  and  logistic  regression  tech- 
niques from  the  SAS  statistical  package  were  used  to 
examine  the  associations  between  characteristics  and  a 
delay  of  more  than  60  days  in  seeking  care.1"  Analyzing 
delay  using  a continuous  outcome  measure  and  non- 
parametric  comparisons  did  not  change  the  direction  or 
statistical  significance  of  the  bivariate  results. 

To  check  the  reliability  of  the  interview  data  and  to 
ensure  quality  control,  the  principal  investigator  (S.A.) 
or  project  managers  (Lorraine  Chun,  MPH.  or  Mike 


TABLE  1 —Demographic,  Clinical,  and  Immigration-Related 
Characteristics  of  the  Study  Population 


Respondents, 

Variable  No.  (96) 


Demographic 

Male 195  (62) 

Median  age,  yr 41 

Ethnicity 

Latino 152  (48) 

Asian 72  (26) 

African  American 38  (12) 

White 32  (11) 

Other 7 (2) 

Clinical 

Abnormal  radiograph 271  (88) 

Abnormal  x-ray  film  and/or  positive  TB  culture 305  (97) 

Cavitary  lesion 62  (21) 

Positive  AFB  smear 164  (55) 

Any  TB  symptom  lasting  2 weeks  or  more 248  (79) 

Mean  no.  of  exposed  contacts 10 

Immigration 

Foreign  born 215  (69) 

Arrived  in  US  as  an  adult 182  (60) 

Not  native  English  speaker 193  (75) 

Poor  English  ability  by  self-report 78  (25) 

Provider  did  not  speak  subject’s  language* 79  (32) 

Language  problem  in  seeking  care* 29  (13) 

No  documents 48  (20) 

Feared  immigration  authorities* 15  (6) 

AFB  = acid-fast  bacilli,  TB  = tuberculosis 


* Only  asked  of  248  symptomatic  patients. 
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TABLE  2.— Reasons  Patients  With  Tuberculosis  (TB)  Sought  Care* 


Respondents, 

Reason  No.  (%) 


TB  symptom 161  (53) 

Other  symptom 55  (18) 

Non-TB  medical  condition 47  (15) 

Screening  high-risk  groups 31  (10) 

Contact  training 4 (1) 

Other  reasons 10  (4) 


* Percentages  do  not  add  up  to  1 00%  due  to  rounding. 


Wada.  MD)  readministered  the  instrument  to  23  subjects 
during  the  data  collection  process  and  found  only  rare 
inconsistencies.  We  also  compared  registry  and  inter- 
view values  for  variables  that  could  be  derived  from  both 
sources — age,  sex,  ethnicity,  length  of  time  in  the  United 
States,  and  country  of  birth — and  found  good  agree- 
ment. 

Results 

Of  the  526  identified  cases,  we  were  able  to  contact 
365.  A total  of  313  completed  the  interview  for  an  over- 
all response  rate  of  60%.  Registry  information  showed 
no  significant  differences  between  respondents  and  non- 
respondents by  age,  ethnicity,  sex,  the  proportion  born 
abroad,  or  radiographic  or  microbiologic  results.  A total 
of  95  different  offices,  laboratories,  agencies,  and  hospi- 
tals reported  active  cases  during  the  study  time  period. 

Table  1 summarizes  the  composition  of  the  study 
group.  Subjects  were  predominantly  men.  Latino  and 
Asian  were  the  largest  ethnic  groups.  Virtually  all  sub- 
jects had  abnormal  radiographs  or  cultures  indicating 
infectiousness.  Many  had  abnormalities  indicative  of 
even  greater  infectiousness:  cavitary  lesions  (21%)  or 
acid-fast  bacilli  on  sputum  smear  (55%).  Subjects  possi- 
bly exposed  an  average  of  ten  domestic  or  workplace 
contacts. 

Immigrants  made  up  more  than  two  thirds  of  the  sub- 
jects. Of  the  immigrants,  85%  (60%  of  total  population) 
arrived  in  the  United  States  as  adults  and  thus  were  prob- 
ably less  well  acculturated  than  immigrants  who  arrived 
as  children.  Many  patients  reported  language  difficul- 
ties: three  fourths  said  they  preferred  a language  other 
than  English,  a fourth  rated  their  English  ability  as  poor, 
a third  did  not  speak  the  same  language  as  their  physi- 
cian. and  one  in  ten  symptomatic  patients  said  that  lan- 
guage problems  deterred  them  from  seeking  care.  Of  the 
255  (71%)  patients  who  responded  to  the  question  ascer- 
taining legal  status,  more  than  a fifth  said  they  had  no 
immigration  documents  allowing  them  to  reside  in  the 
United  States.  Only  6%  of  symptomatic  patients  felt  that 
fear  of  immigration  authorities  had  delayed  their  care. 

The  preponderance  of  patients  (71%)  reported  that 
physicians  discovered  their  tuberculosis  when  they 
sought  care  for  a symptom  (Table  2).  Another  15%  were 
diagnosed  in  the  course  of  seeking  care  for  another  med- 
ical condition.  Only  one  in  ten  said  they  had  participat- 
ed in  screening  programs,  and  only  four  patients  (1%) 


reported  that  public  health  authorities  had  identified 
them  as  contacts  of  infected  patients. 

A total  of  248  patients  had  tuberculosis  symptoms 
and  are  included  in  the  analysis  of  delay.  Only  20%  of 
the  study  group  of  patients  with  active  tuberculosis 
delayed  more  than  60  days,  a period  of  time  that  has 
been  shown  to  result  in  signs  of  infection  in  exposed 
contacts.  Table  3 shows  the  proportion  of  patients  who 
delayed  more  than  60  days  by  demographic,  clinical, 
and  immigration  variables.  Asians  tended  to  delay 
longer,  as  did  those  who  cited  language  problems, 
although  these  trends  were  not  statistically  significant. 
More  than  47%  of  those  who  cited  fear  of  immigration 
authorities  delayed  more  than  60  days,  as  compared  with 
18%  of  those  who  did  not  cite  fear  ( P = .007).  Re- 
spondents who  feared  immigration  authorities  were 
almost  four  times  as  likely  (odds  ratio  3.89;  95%  confi- 
dence interval  1.34  to  1 1.36)  to  delay  seeking  care.  This 
association  persisted  after  adjusting  for  age,  the  pres- 
ence of  a serious  symptom,  cavitary  lesion,  and  positive 
smear. 

Discussion 

Many  variables  associated  with  recent  immigration 
are  common  in  patients  with  tuberculosis,  although  in 
Los  Angeles  County  in  1993,  few  patients  feared  that 
seeking  care  would  result  in  difficulties  with  immigra- 
tion authorities.  Many  undocumented  patients  may  be 
aware  that  most  health  care  professionals  do  not  report 
information  on  legal  status  to  the  Immigration  and 
Naturalization  Service.  Indeed,  since  the  late  1980s, 


TABLE  3 —Associations  With  Delay  in  Seeking  Care 
for  Tuberculosis-Related  Symptoms 

Variable 

Delayed  >60  Days, 
No.  (%) 

Delayed  <60  Days 
No.  (%) 

Overall 

. 49 

(20) 

199 

(80) 

Demographic 

Age  <65  yr 

. 43 

(21) 

161 

(79) 

Male 

. 26 

07) 

176 

(83) 

Ethnicity 

Latino 

. 22 

(17) 

106 

(83) 

Asian 

. 13 

(29) 

32 

(76) 

White 

3 

(U) 

21 

(87) 

African  American 

. 5 

(17) 

24 

(83) 

Clinical 

Serious  symptoms 

. 12 

(14) 

71 

(86) 

Cavitary  lesion  on  radiograph 

. 13 

(27) 

35 

(73) 

Positive  AFB  smear 

. 24 

(22) 

85 

(78) 

Immigration 

Foreign  born 

. 34 

(20) 

135 

(80) 

Arrived  in  US  as  an  adult 

. 29 

(23) 

99 

(77) 

Poor  English  ability 

. 12 

(20) 

50 

(80) 

Language  problem  in  seeking  care. . . 

. 7 

(25) 

20 

(75) 

No  documents 

8 

(19) 

34 

(81) 

Feared  immigration  authorities 

. 7 

(47) 

8 

(53) 

Did  not  fear  immigration  authorities  . 

. 40 

(17) 

178 

(83) 

AFB  = acid-fast  bacilli,  TB  = tuberculosis 

* Only  asked  of  248  symptomatic  patients 
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many  states  have  enacted  regulations  that  prohibit  shar- 
ing information  on  the  legal  status  of  state-funded 
patients  for  the  purposes  of  deportation."'13 

Our  data  also  indicate  that  most  patients  with  tuber- 
culosis come  to  attention  because  they  seek  care  for 
symptoms  or  another  nontuberculous  medical  condition. 
Most  of  the  symptoms  such  as  cough,  fatigue,  and 
weight  loss  would  not  require  emergent  treatment. 
Comparatively  few  patients  with  active  disease  were 
found  through  screening  programs  or  contact  tracing. 
Even  if  legislation  restricting  access  of  undocumented 
immigrants  to  health  services  allowed  for  emergent 
treatment  and  population-based  preventive  services,  the 
diagnosis  and  treatment  of  many  patients  with  active 
tuberculosis  would  nonetheless  be  affected. 

Although  it  was  uncommon,  fear  of  immigration 
authorities  was  the  cultural  variable  most  closely  associ- 
ated with  symptomatic  patients  delaying  care.  This  asso- 
ciation was  independent  of  previously  shown  adjustors 
for  infectiousness  and  severity:  age,  symptoms,  and 
radiographic  and  microbiologic  results.14  Any  increase 
in  the  fear  of  immigration  authorities  that  patients  expe- 
rience when  seeking  medical  care  is  likely  to  increase 
the  delay  between  onset  of  symptoms  and  first  contact 
with  the  medical  care  system.  Because  each  patient  pos- 
sibly exposes  an  average  of  ten  contacts  to  the  disease 
during  the  course  of  delaying  care,  such  an  increase 
would  spread  tuberculosis  beyond  those  who  delay. 

Our  study  suffers  from  several  limitations.  Like  all 
studies  of  delay  in  seeking  care,1516  our  survey  cannot 
evaluate  the  barriers  to  access  faced  by  patients  who 
never  saw  a physician.  The  chronic,  symptomatic,  pro- 
gressive nature  of  the  disease  should  eventually  result  in 
physician  contact  and  minimize  this  bias,  however. 
Moreover,  concerns  about  the  proposed  legislation 
would  persist  because  any  residual  bias  would  underes- 
timate the  prevalence  of  the  fear  of  immigration  author- 
ities and  its  effect  on  delay  in  seeking  care.  Our  study 
may  also  suffer  from  the  limitations  of  the  accuracy  of 
self-reported  data.  The  overall  response  rate  was  60%, 
which  may  lead  to  a response  bias.  Respondents  and 
nonrespondents  did  not  differ  on  clinical  or  demograph- 
ic variables  available  from  the  tuberculosis  registry, 
however,  and  this  level  of  response  is  common  in  stud- 
ies of  indigent  populations.17  About  30%  of  respondents 
declined  to  give  their  legal  status.  Because  those  who 
refused  were  presumably  more  likely  to  lack  legal 
papers,  the  data  provide  a minimum  estimate  of  the  pro- 
portion of  undocumented  immigrants  with  active  tuber- 
culosis susceptible  to  a fear  of  immigration  authorities. 


To  our  knowledge,  this  is  the  first  survey  of  patients 
with  tuberculosis  that  examines  the  relationship  of 
immigration  and  delay  in  seeking  care.  The  broad  reg- 
istry-based sampling  technique  should  ensure  a study 
group  that  can  be  generalized  to  other  areas  with  a large 
proportion  of  cases  of  tuberculosis  in  immigrants.  If 
future  research  confirms  our  findings,  any  policies  that 
increase  undocumented  immigrants’  fear  that  health  care 
professionals  will  report  them  to  immigration  authorities 
may  exacerbate  the  current  tuberculosis  epidemic. 
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Fecal  occult  blood  test  kits  were  distributed  throughout  the  ethnically  diverse  Hawaiian  Islands  dur- 
ing a 3-week  period  in  1989.  Occult  blood  was  detected  in  1,631  persons  (11.8%).  At  least  83%  of  the 
participants  with  positive  tests  sought  medical  advice.  Subsequently,  76  (4.7%)  were  diagnosed  as 
having  colorectal  adenomas  and  an  additional  1.4%  had  malignant  neoplasms  (3  gastric  and  20  colo- 
rectal adenocarcinomas).  Three  quarters  of  the  colorectal  cancers  were  localized  and  node-negative. 
Participation  in  this  program  and  the  type  of  diagnostic  studies  done  on  participants  with  positive 
tests  varied  according  to  sex  and  ethnicity.  Therefore,  these  demographic  variables  must  be  consid- 
ered in  designing  fecal  occult  blood  screening  programs. 

(Glober  GA,  Hundahl  S,  Stucke  J,  Choy  M:  Fecal  occult  blood  testing  for  colorectal  cancer  in  an  ethnically  diverse  pop- 
ulation. West)  Med  1994;  161:377-382) 


Colorectal  cancer  is  the  second  leading  cause  of  can- 
cer deaths  in  the  United  States.1  The  American 
Cancer  Society  currently  recommends  annual  digital  rec- 
tal examinations  for  all  asymptomatic,  average-risk  sub- 
jects aged  40  and  older,  annual  fecal  occult  blood  testing 
(FOBT),  and  sigmoidoscopy  every  three  to  five  years 
after  two  normal  sigmoidoscopies  a year  apart  beginning 
at  age  50.2  To  be  effective,  however,  any  screening  pro- 
gram must  be  financially,  physically,  and  psychologically 
acceptable  to  all  segments  of  the  populations  at  risk.  Fecal 
occult  blood  testing  is  the  cheapest  and  easiest  of  all 
examinations  to  do,  but  questions  remain  about  the  best 
ways  to  convince  patients  to  do  the  test,  to  seek  a physi- 
cian if  the  test  is  positive,  and  then  to  complete  the  neces- 
sary diagnostic  evaluations.  Critical  variables  such  as  age, 
sex,  race  or  ethnicity,  and  knowledge  about  the  test  influ- 
ence each  of  these  steps.  Although  the  literature  on  FOBT 
is  voluminous,  investigations  to  date  have  not  focused  on 
ethnicity.  Accordingly,  the  Queen’s  Medical  Center 
Cancer  Institute  (Honolulu)  and  the  Hawaii  Division  of 
the  American  Cancer  Society,  in  conjunction  with 
SmithKline  Diagnostics  and  Pay  ’N'  Save  Stores,  spon- 
sored free  statewide  FOBT  screening  as  a public  service 
in  Hawaii’s  ethnically  varied  population. 

Subjects  and  Methods 

Information  concerning  the  screening  program  was 
disseminated  through  an  1 1-part  series  on  a local  televi- 
sion news  program,  promotional  spots  on  that  channel,  a 
feature  article  in  the  evening  paper,  printed  advertise- 
ments, and  by  public  service  announcements  on  radio 


stations.  Fecal  occult  blood  testing  was  offered  to  any- 
one who  chose  to  participate.  The  media  campaign 
stressed  that  the  incidence  of  colorectal  cancer  increases 
with  age,  and  in  the  absence  of  risk  factors,  colorectal 
cancer  is  most  prevalent  after  age  50.  The  American 
Cancer  Society  recommendations  for  annual  FOBT  to 
begin  at  age  50  were  stressed.  Hemoccult  II  kits 
(SmithKline  Diagnostics)  were  available  at  all  branches 
of  a local  pharmacy  chain  (Pay  ’N’  Save  Drug  Stores) 
during  a three-week  period  from  June  26  to  July  14, 
1989.  On  those  islands  without  participating  pharma- 
cies, a public  health  nursing  office  and  a hospital  phar- 
macy made  FOBT  packets  available.  A few  kits  were 
mailed  to  shut-ins  on  request. 

Instructions  for  the  test  were  made  available  in  four 
ways:  an  instruction  sheet  given  out  with  each  kit,  phar- 
macists available  at  each  pharmacy  to  answer  questions, 
television  news  spots,  and  a “hot  line”  staffed  by  health 
professionals  and  American  Cancer  Society  volunteers. 
SmithKline  Diagnostics  provided  training  for  all  the 
professionals  and  volunteers  involved  in  the  program. 
Participants  were  advised  to  avoid  red  meat,  raw  fish, 
peroxidase-containing  foods  (such  as  horseradish  or 
turnips),  aspirin,  anti-inflammatory  drugs,  vitamin  C, 
and  oral  iron  supplements  for  two  days  before  testing 
and  during  the  test  period.  The  instructions  directed  par- 
ticipants, after  collecting  two  specimens  from  three  con- 
secutive stools  (a  total  of  six  specimens),  to  promptly 
return  the  kits  to  the  pharmacy  or  mail  them  to  the 
Queen’s  Medical  Center. 


From  the  Department  of  Gastrointestinal  Medical  Oncology  and  Digestive  Diseases,  Division  of  Medicine.  University  of  Texas  M D Anderson  Cancer  Center, 
Houston.  Texas  (Dr  Glober),  and  Queen’s  Medical  Center.  Honolulu.  Hawaii  (Dr  Hundahl,  Ms  Stucke,  and  Ms  Choy). 

Reprint  requests  to  Gary  A.  Glober.  MD.  University  of  Texas  M D Anderson  Cancer  Center.  1515  Holcombe  Blvd,  Box  78.  Houston.  TX  77030. 
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Figure  1. — The  percentage  of  male  and  female  sex  by  age  is 
shown  for  participants  in  a fecal  occult  blood  screening  in 
Hawaii  (n=l  5,01 5). 

Returned  kits  were  analyzed  by  licensed  medical 
technologists  after  rigorous  quality  control  training  by 
SmithKline  Diagnostics.  The  slides  were  not  rehydrated, 
but  were  developed  using  a stable  solution  of  hydrogen 
peroxide  and  denatured  alcohol.  All  properly  prepared 
kits  were  tested,  but  any  slides  that  were  received  more 
than  12  days  after  collection  were  considered  invalid  if 
read  negative.  Slides  were  also  invalid  if  there  was  either 
too  much  or  too  little  specimen.  If  any  of  the  smears  test- 
ed positive,  the  entire  FOBT  was  considered  positive. 

All  participants  were  informed  of  their  test  results  in 
writing.  Letters  to  those  with  a negative  FOBT  stressed 
that  the  results  did  not  exclude  the  possibility  of  cancer, 
and  the  person  was  urged  to  seek  medical  attention  if  he 
or  she  noted  any  blood  in  the  stool  or  any  change  in 
bowel  habits.  They  were  also  urged  to  follow  their  physi- 
cians’ colorectal  cancer  screening  advice.  If  the  test  was 
invalid,  a letter  was  sent  with  an  explanation,  and  anoth- 
er FOBT  was  recommended.  All  persons  with  positive 
occult  blood  tests  received  letters  urging  them  to  see 
their  physician  so  that  the  exact  cause  of  the  occult  blood 
could  be  determined. 


TABLE  1 . — Follow-up  Response  of  Participants  With 
Positive  Fecal  Occult  Blood  Test  (FOBT) 

Participants 
With  Positive  FOBT 

Response  No.  % 

Physician's  response 

Known  method  of  diagnostic  evaluations . 809  49.6 


Unknown  method  of  diagnostic 

evaluations 428  26.2 

No  diagnostic  evaluations 78  4.8 

Participant  refused  diagnostic  evaluation  . 41  2.5 

No  physician  or  participant  response  . . 275  1 6.9 

Total  positive  FOBT  1,631  100.0 


Participants  without  a physician  were  encouraged  to 
contact  the  Hawaii  Medical  Association  for  a physician 
referral  list.  The  finding  of  a positive  test  also  generated 
a letter  to  the  physician  listed  on  a person’s  registration 
card,  plus  a form  for  the  physician  to  document  the  diag- 
nostic tests  performed  and  the  final  diagnosis. 

Telephone  directories  for  all  the  islands  were 
checked  in  an  attempt  to  locate  subjects  whose  letters 
were  returned  because  of  an  incorrect  or  insufficient 
address,  and  their  physician  (if  name  available)  was  con- 
tacted for  a new  address.  If  these  attempts  were  unsuc- 
cessful, voter  registration  lists  were  checked. 

At  nine  months,  a second  letter  was  sent  to  all  per- 
sons with  a positive  FOBT  whose  diagnostic  studies  or 
results  remained  unknown.  This  letter  gave  preliminary 
results  of  the  screening  program  and  encouraged  the 
recipient  to  seek  medical  attention.  All  physicians  who 
had  only  one  patient  requiring  follow-up  were  sent  a sec- 
ond letter  and  form.  The  rest  were  contacted  by  phone. 

The  X 2 test  was  used  to  make  statistical  judgments  of 
significance.  The  null  hypothesis  was  rejected  at  P<  .05. 

Results 

Of  43,433  kits  distributed,  15,015  (34.6%)  were 
returned.  A total  of  1,201  kits  (8%)  were  considered 
invalid.  Although  kits  were  distributed  on  request  to  per- 
sons of  any  age,  the  participation  of  persons  younger 
than  the  American  Cancer  Society  recommendations  of 
50  years,  in  the  absence  of  risk  factors,  was  not  encour- 
aged during  the  publicity  campaign.  Occult  blood  was 
detected  in  1 ,63 1 (11 .8%)  of  the  valid  kits.  Of  those  with 
a positive  FOBT,  83%  were  known  to  have  sought  med- 
ical evaluation  (Table  1). 

Of  the  1,631  with  a positive  FOBT,  23  (1.4%)  were 
found  to  have  malignant  neoplasia  (Table  2):  3 patients 
with  gastric  adenocarcinomas  (0.2%)  and  20  patients 
with  colorectal  cancer  (1.2%).  Localized,  node-negative 
colorectal  adenocarcinomas  were  detected  in  75% 
(Table  3).  Table  4 indicates  the  percentages  of  patients 
with  colorectal  neoplasia  by  ethnicity.  Of  the  20  patients 
found  to  have  colorectal  adenocarcinomas,  4 (20%)  had 
only  one  FOBT-positive  specimen  (of  the  6 submitted) 
and  8 (40%)  had  two  or  fewer. 

Among  the  FOBT-positive  participants,  105  (6.5%) 
were  found  to  have  colorectal  polyps — 76  adenomatous 
polyps,  16  hyperplastic,  and  13  unspecified  (Table  2). 
The  mean  age  of  patients  with  colorectal  cancer  was  63.8 
years,  and  of  those  with  adenomatous  polyps,  61.1  years. 

Figure  1 shows  the  distribution  of  age  and  sex  among 
the  15.015  people  returning  kits.  The  mean  age  was  54 
years,  and  a female  predominance  was  noted  (P  < .02). 
The  youngest  participant  found  to  have  colorectal  cancer 
was  37,  and  the  youngest  participant  with  an  adenoma- 
tous polyp  was  34. 

In  Figure  2,  the  ethnic  distribution  of  participants 
older  than  50  is  compared  with  those  of  Hawaii  residents 
older  than  50  and  of  persons  found  to  have  colorectal 
cancer  and  adenomatous  polyps.  Japanese,  white,  and 
Chinese  residents  participated  by  sending  in  the  FOBT 
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TABLE  2. — Diagnosis  in  Participants  With  Positive 
Fecal  Occult  Blood  Test  (FOBT)  (n=1,631) 

Diagnosis 

Participants 
With  Positive  FOBT 

No.  (%) 

Patients  With 
Known  Methods  of 
Diagnostic  Evaluation 

(n=809)  % 

Known  neoplastic  lesions 

Colorectal  cancer 

. . 20 

(1.2) 

2.5 

Gastric  cancer 

. . 3 

(0.2) 

0.4 

Adenomatous  polyp 

. . 76 

(4.7) 

9.4 

Known  nonneoplastic  lesions 
as  the  sole  diagnosis 

Hyperplastic  polyp 

. . 16 

(1.0) 

2.0 

Unspecified  polyp 

. . 13 

(0.8) 

1.6 

Hemorrhoids 

. . 148 

(9.1) 

18.3 

Diverticulosis 

. . 92 

(5.6) 

11.4 

Upper  gastrointestinal 

disease 

. . 33 

(2.0) 

4.1 

Chronic  inflammatory  bowel 
disease 

. . 14 

(0.8) 

1.7 

Miscellaneous 

. . 17 

(1.0) 

2.1 

No  disease  found 

. . 377 

(23.1) 

46.6 

Totals 

. . 809 

(49.5) 

100.1 

to  a greater  degree  than  would  be  predicted  by  their  rel- 
ative proportions  in  the  population  and  Filipinos  and 
Hawaiians  to  a somewhat  lesser  degree  than  would  be 
expected  by  their  percentages  of  the  population. 

The  diagnostic  procedures  used  to  evaluate  the  pres- 
ence of  a positive  FOBT  are  summarized  in  Table  5.  Of 
those  on  whom  diagnostic  information  is  available,  33% 
had  only  a second  FOBT.  Information  concerning  the 
rationale  for  merely  repeating  the  FOBT  was  not  solicit- 
ed from  the  physicians.  As  indicated  in  Figure  3,  there 
were  ethnic  differences  in  the  methods  of  evaluation. 

Each  kit  included  four  questions  (Table  6),  but  dif- 
ferences in  answers  between  those  with  a positive  FOBT 
and  participants  with  a negative  FOBT  were  not  signifi- 
cant. A quarter  of  those  with  colon  cancer  had  a family 


Figure  2. — The  ethnic  distribution  of  Flawaii  residents  (1990) 
aged  50  years  and  older  ( ■ ) is  compared  with  those  of  study 
participants  aged  50  years  and  older  (H)  and  participants  aged 
50  years  and  older  with  a positive  fecal  occult  blood  test  (□  ) 


history  of  colorectal  neoplasia.  Participants  who  had 
either  taken  or  heard  of  FOBT  previously  were  more 
likely  to  have  a negative  FOBT.  Of  note,  44%  of  the  par- 
ticipants ultimately  diagnosed  as  having  colorectal  can- 
cer had  heard  of  the  test,  but  only  19%  had  been  previ- 
ously tested.  There  were  no  significant  age,  sex,  or  eth- 
nic differences  in  the  questionnaire  responses. 

Discussion 

The  first  stage  in  successful  screening  programs  is 
influencing  people  to  participate.  The  television  station 
estimated  that  30,862  households  watched  its  evening 
news  programs.  If  we  assume  there  are  two  adults  per 


Japanese  White  Chinese  Filipino  Hawaiian 


Figure  3. — Methods  of  diagnostic  evaluation  are  shown  by  eth- 
nicity. ■ = fecal  occult  blood  test  (FOBT)  only,  H = colonoscopy 
only,  (3  = combination  of  barium  enema  and  either  sigmoid- 
oscopy or  proctoscopy,  H = miscellaneous  (such  as  barium  enema 
alone,  sigmoidoscopy  alone,  upper  gastrointestinal  series,  gas- 
troscopy) 
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Figure  4. — Age-adjusted  incidence  is  shown  for  colon  cancer  in 
Hawaii,  1983  to  1986,  by  ethnicity. 


house,  well  over  half  of  the  predicted  viewers  appear  to 
have  responded,  as  43,433  FOBT  kits  were  taken  from 
the  pharmacies.  Of  those  kits,  15,015  (34.6%)  were 
returned.  Compliance  rates  from  other  studies  using  a 
television  station  for  public  education  and  a pharmacy 
chain  for  distribution  ranged  from  20%  to  63%.4" 

What  variables  influenced  the  compliance?  We  noted 
a predominance  of  women  who  sent  in  kits  (Figure  1) — 
similar  to  the  finding  in  studies  from  New  York  and 
Pennsylvania.'1'8  A project  in  Kansas  showed  no  male- 
female  difference.5  As  for  previous  experience  with  the 
test,  52%  of  our  participants  had  heard  of  FOBT  before 
the  project,  but  only  29%  had  been  tested  before.  In  the 
New  York  study  with  a return  figure  of  20%,  30%  had  a 
previous  FOBT,  but  a greater  percentage  than  in  our 


TABLE  3 —Age,  Sex,  and  Ethnicity  of  20  Patients 
With  Colorectal  Cancer  Detected 

Patient 

Age,  yr 

Sex 

Race  or 
Ethnicity 

Dukes'  Stage * 

1 .. 

....  61 

M 

White 

Carcinoma  in  situ 

2 .. 

....  66 

M 

japanese 

Carcinoma  in  situ 

3 .. 

....  52 

M 

White 

Carcinoma  in  situ 

4 . . 

....  72 

F 

White 

Carcinoma  in  situ 

5 .. 

....  67 

F 

japanese 

Carcinoma  in  situ 

6 . . 

....  68 

F 

lapanese 

Carcinoma  in  situ 

7 .. 

....  74 

F 

japanese 

A 

8 .. 

....37 

M 

Japanese 

A 

9 .. 

....  68 

F 

Japanese 

B 

10. . 

....  67 

F 

White 

B 

11  . . 

....71 

F 

Japanese 

B 

12. . 

....  60 

M 

Japanese 

6 

13.. 

....  76 

M 

Part  Hawaiian 

B 

14. . 

....  62 

M 

Japanese 

B 

15. . 

....  52 

M 

Japanese 

B 

16. . 

....  73 

M 

Japanese 

C 

17.. 

....  70 

F 

White 

C 

18. . 

....  62 

M 

Japanese 

c 

19. . 

....  58 

M 

Japanese 

c 

20.. 

....  60 

F 

White 

D 

•Astler/Coller  staging  system.' 

study  (79%  versus  52%)  had  previous  knowledge  of  the 
test.4  In  an  earlier  program  in  New  York,  investigators 
noted  a higher  response  rate  (44%)  when  participants 
were  required  to  pay  a dollar  for  the  kit."  Similarly, 
Winchester  and  colleagues  found  that  a “nominal"  fee 
increased  the  response.10 

Japanese,  whites,  and  Chinese  returned  the  kits  more 
often  than  expected  from  their  relative  percentage  in  the 
population  (Figure  2),  with  the  Japanese  having  the 
highest  participation  rate.  In  a Hawaii-based  longitudi- 
nal investigation  of  heart  disease  and  cancer  in  Japanese 
men  (ages  63  to  72),  92%  returned  the  test.12  In  our  pro- 
ject, Filipinos  and  Hawaiians  had  a compliance  rate 
somewhat  less  than  expected  from  their  relative  rank  in 
the  state  census.  No  specific  age,  sex,  or  ethnic  groups 
were  more  likely  to  send  in  an  invalid  kit. 

We  were  not  able  to  quantitate  the  demographic  vari- 
ables of  those  who  picked  up  the  FOBT  kits  but  did  not 
return  them.  An  analysis  of  the  pharmacy  locations  and 
the  participants’  zip  codes  indicated  that  the  stores  were 
equally  accessible  to  all  races.  In  Hawaii,  there  are  eth- 
nic differences  in  the  incidence  of  colorectal  cancer 
(Figure  4)  (Mark  Goodman,  PhD,  and  Hawaii  Tumor 
Registrar  staff,  oral  communication,  March  1991). 
Perhaps  the  Filipinos  and  Hawaiians  did  not  perceive  the 
value  of  FOBT,  given  their  relatively  lower  risks.  But 
this  would  not  explain  the  high  Chinese  compliance  rate. 

The  next  important  phase  in  any  screening  endeavor 
is  for  participants  with  a positive  test  to  contact  their 
physicians.  At  least  83%  were  known  to  have  seen  a 
physician  for  follow-up,  which  is  comparable  to  the  73% 
to  93%  found  in  the  other  television-pharmacy  studies.4'" 
Of  course,  the  remaining  17%  may  have  been  examined, 
but  they  and  their  physicians  did  not  respond  to  our 
queries.  There  were  no  significant  differences  in  age,  sex, 
or  ethnicity  between  those  who  were  known  to  have 
sought  medical  advice  and  the  nonresponders.  Neither  a 
knowledge  of  FOBT  nor  previous  testing  influenced 
whether  a person  sought  a physician’s  advice  for  a posi- 
tive FOBT. 

About  12%  of  the  returned  kits  were  positive  for 
occult  blood,  a higher  figure  than  expected  from  the 
yields  of  2%  to  4%  in  the  other  television-pharmacy  stud- 
ies.4"" Because  of  the  subjective  nature  of  color-coded 
results,  it  is  difficult  to  compare  reports  in  the  literature. 
Perhaps,  despite  rigorous  quality  control,  our  medical 
technologists  “over-read”  the  tests.  The  prevalences  of 
diagnoses  and  the  percentage  of  persons  without  any 


TABLE  4.— Percentage  of  Patients  With  Colonic  Neoplasia  by  Ethnicity 


Patients  With  Patients  With 

Colorectal  Cancer  Adenomatous  Polyps 


Ethnicity  No.  (%)  No.  (%) 


Japanese 13  (65)  51  (67) 

White 6 (30)  17  (22) 

Chinese - 3 (4) 

Filipino --  2 (3) 

Hawaiian _1_  (5)  3 (4) 

Total 20  (100)  76  (100) 


W|M,  October  1994 — Vol  161,  No.  4 


Fecal  Occult  Blood  Testing — Glober  et  al  381 


TABLE  5—  Known  Method  of  Diagnostic  Procedures  to  Evaluate 
Positive  Fecal  Occult  Blood  Test  (FOBT) 

Participants 

Diagnostic 

With  Positive  FOBT 

Procedures 

Diagnostic  Test 

No. 

% 

Repeat  FOBT  only 

269 

33.2 

Colonoscopy  only 

170 

21.0 

Barium  enema  and  either 

sigmoidoscopy  or  proctoscopy  . . 

143 

17.7 

Barium  enema  only 

42 

5.2 

Flexible  sigmoidoscopy  only 

26 

3.2 

Proctoscopy  only 

20 

2.5 

Miscellaneous* 

139 

17.2 

Total 

809 

100.0 

•Upper  gastrointestinal  barium  radiograms,  gastroscopy,  anoscopy. 

obvious  disease  were  similar  to  those  of  the  other  inves- 
tigations. 

The  final  step  in  the  screening  process  is  diagnosing 
the  source  of  the  occult  blood.  Because  lesions  can  bleed 
intermittently,13  a workup  should  be  instituted  even  if 
only  one  stool  specimen  contains  blood.  In  our  series, 
33%  of  those  with  known  diagnostic  evaluations  had 
only  a second  FOBT  series  done,  compared  with  12% 
and  20%  in  other  investigations.5-7  There  were  no  sex  dif- 
ferences, but  the  Chinese,  Filipinos,  and  Hawaiians  were 
more  likely  to  have  only  the  FOBT  repeated. 

Because  of  the  substantial  risk  of  neoplastic  colorec- 
tal lesions  in  the  developed  world,  a consensus  of  investi- 
gators advises  either  total  colonoscopy  or  sigmoidoscopy 
plus  an  air-contrast  barium  enema  study  as  the  minimum 
evaluation  for  a positive  FOBT.1415  All  patients  with  posi- 
tive occult  blood  tests  need  to  be  evaluated,  even  if 
asymptomatic.  Rigid  sigmoidoscopy  alone  would  identi- 
fy only  25%  to  33%  of  cases  of  colorectal  cancer  now, 
compared  with  more  than  50%  at  the  turn  of  the  century.16 
Colonoscopy  is  the  single  most  effective  diagnostic  strat- 
egy.17 The  value  of  gastroscopy  in  a patient  with  a positive 
FOBT  and  a normal  diagnostic  evaluation  of  the  large 
intestine  is  controversial.18  In  our  series,  three  cases  of 
gastric  malignancy  were  detected. 

Of  those  screened  who  had  a positive  FOBT  and 
known  endoscopic  or  radiographic  evaluations,  21%  had 


TABLE  6 —Responses  to  Questions  Related  to 
Participant  Characteristics 


Answered  "Yes"  to  Question i,  %* 


Participant  Characteristic 

1 

2 

3 

4 

Positive  FOBT 

. . 16 

8 

38 

19 

Negative  FOBT 

. .17 

6 

44 

25 

Presence  of  colorectal  cancer. . 

..24 

25 

44 

19 

FOBT  = fecal  occult  blood  test 

*The  questions  were  as  follows: 

1 . Has  anyone  in  your  family  had  colorectal  cancer  or  polyps? 

2.  Have  you  noticed  recent  changes  in  your  bowel  habits? 

3.  Have  you  ever  heard  of  the  Hemoccult  test? 

4.  Have  you  ever  previously  done  the  Hemoccult  test? 


at  least  a colonoscopy  and  18%  had  only  a sigmoid- 
oscopy or  proctoscopy  plus  a barium  enema.  Thus,  61% 
did  not  receive  appropriate  diagnostic  tests  directed  to 
the  large  bowel.  McGarrity  and  colleagues  found  that 
39%  of  participants  with  positive  FOBTs  who  went  to  a 
physician  did  not  have  correct  examinations.7 
Disappointingly,  they  were  unsuccessful  in  increasing 
the  number  of  appropriate  colonic  tests  during  a second 
screening  program  by  mailing  physicians  a suggested 
diagnostic  algorithm.8 

In  our  study,  men  were  more  likely  (2.5:1)  than 
women  to  have  a colonoscopy,  but  no  sex  differences  for 
barium  enema  plus  either  sigmoidoscopy  or  proctoscopy 
were  noted.  As  expected,  subjects  younger  than  40  years 
were  more  likely  to  have  only  a repeated  FOBT,  and 
there  was  an  increasing  percentage  of  diagnostic  evalua- 
tions with  age  up  to  75  years.  Of  all  ethnic  groups 
(Figure  3),  the  Filipinos  were  the  least  likely  to  undergo 
diagnostic  procedures  directed  to  the  colon.  Having  a 
family  history,  a change  in  bowel  habits,  or  previous 
experience  with  FOBT  did  not  influence  the  type  of 
diagnostic  procedures  used. 

Although  the  concept  of  Hemoccult  blood  screening 
was  first  introduced  in  1971, 19  the  value  of  the  FOBT  in 
saving  lives  was  controversial  at  the  time  of  our  study. 
The  dilemma  for  physicians  was  whether  fecal  occult 
blood  testing  was  worth  the  effort,  cost,  and  risk 
involved  in  evaluating  a positive  result.  Five  large 
prospective  trials  are  currently  in  progress  to  give  us 
guidance.20'24  Preliminary  data  indicate  a positive  FOBT 
rate  of  1.1%  to  2.4%,  positive  predictive  values  for  ade- 
noma at  29%  to  41%,  and  positive  predictive  results  for 
colorectal  cancer  of  8%  to  17%.  More  important,  there 
was  an  increased  yield  of  the  more  favorable  Dukes’  A 
and  Dukes’  B lesions  (65%  to  78%)  compared  with  33% 
to  35%  in  the  controls.  The  tendency  of  screening,  how- 
ever, is  to  have  lead  and  length  biases  that  might  erro- 
neously indicate  an  improved  survival  and  to  identify 
cancers  with  a more  benign  potential.25  We  found  that 
75%  of  the  colon  cancers  were  either  in  situ,  Dukes’  A, 
or  Dukes’  B,  a desirable  result  indeed.  In  an  earlier 
Hawaii-based  program,  the  yield  of  Dukes’  A or  B 
lesions  was  increased  from  35%  to  59%  by  screening 
FOBT  and  sigmoidoscopy.26 

Since  our  Hawaii-based  study,  a case-control  study 
has  been  done  that  suggests  that  FOBT  can  lower  colo- 
rectal cancer  mortality.27  In  the  most  definitive  (random- 
ized, prospectively  controlled)  study  published  to  date, 
annual  FOBT  reduced  colorectal  cancer  mortality  by 
33%. 28  Unlike  our  project,  most  of  the  slides  in  that  study 
were  rehydrated,  which  increased  the  positivity  rates 
from  2.4%  to  9.8%  and  the  sensitivity  from  80.8%  to 
92.2%,  but  also  increased  the  false-positive  rate.28 

Attention  to  the  variables  that  increase  the  potential 
for  false-positive  and  false-negative  guaiac  tests  should 
improve  the  positive  predictive  value  of  these  examina- 
tions.29 Newer  tests,  such  as  identifying  monoclonal  anti- 
bodies directed  against  human  hemoglobin,  might 
improve  the  results  of  fecal  occult  blood  testing.30  The 
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most  exciting  prospect  to  date  involves  the  testing  of 
biologic  materials  for  oncogene  abnormalities — the 
detection  of  mutated  ras  oncogenes  in  feces,  for  exam- 
ple.31 Even  with  the  most  elegant  technologic  advances, 
the  reality  is  that  both  the  lay  and  professional  commu- 
nities must  be  motivated  to  perform  screening  tests  and 
act  appropriately  on  the  results  of  those  examinations.  It 
is  hoped  that  behavioral  studies  that  include  variables 
such  as  age,  sex,  and  ethnicity  will  enhance  the  success 
rate  of  cancer  prevention  and  control  endeavors. 

Summary 

A total  of  15,015  residents  of  Hawaii  participated  in 
a fecal  occult  blood  testing  program  designed  to  screen 
for  colorectal  cancer.  Of  these,  11%  tested  positive  for 
fecal  occult  blood,  including  1.2%  with  colorectal  can- 
cer, 4.7%  with  adenomatous  polyps,  and  0.2%  with 
stomach  cancer.  Three  quarters  of  the  cancers  detected 
were  the  more  favorable,  localized,  node-negative 
tumors.  Analysis  of  results  from  this  study  suggests 
noteworthy  ethnic  variations  in  both  the  initial  participa- 
tion and  subsequent  diagnostic  evaluations. 
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Community-Acquired  Pneumonia  in  Adults 

DARRYL  Y.  SUE,  MD,  Torrance,  California 

Although  the  frequency  of  community-acquired  pneumonia  caused  by  Streptococcus  pneumoniae  con- 
tinues to  be  high,  studies  show  that  Mycoplasma  pneumoniae,  Chlamydia  pneumoniae,  or  Legionella 
pneumophila  are  the  etiologic  agents  in  20%  to  40%  of  community-acquired  pneumonia  in  adults.  The 
clinical  presentation  of  pneumonia  caused  by  these  organisms  may  be  indistinguishable  from  pneu- 
monia due  to  5 pneumoniae.  Separation  of  cases  of  pneumonia  due  to  5 pneumoniae  as  typical  and  that 
caused  by  M pneumoniae,  C pneumoniae,  or  L pneumophila  as  atypical  is  unwarranted  and  unhelpful  in 
planning  therapy.  As  many  as  35%  to  50%  of  patients  do  not  have  an  etiologic  agent  identified. 
Community-acquired  pneumonia  can  have  high  morbidity  and  mortality  in  patients  who  are  older, 
have  underlying  lung  disease,  diabetes  mellitus,  or  other  comorbid  conditions,  or  who  have 
decreased  immune  function  regardless  of  the  specific  etiologic  agent.  In  choosing  appropriate  empir- 
ic antimicrobial  therapy  in  hosts  who  are  not  immunocompromised,  erythromycin  and  other 
macrolide  antibiotics  have  the  advantage  of  being  effective  against  a wide  range  of  pathogens  likely 
to  be  encountered,  including  5 pneumoniae,  M pneumoniae,  and  L pneumophila,  and  of  having  some 
benefit  against  C pneumoniae.  In  other  patients,  the  selection  of  antibiotic  therapy  can  be  based  on 
age,  clinical  suspicion,  epidemiologic  data,  and  laboratory  test  results.  Antimicrobial  therapy  can  be 
directed  at  specific  organisms  when  and  if  they  are  identified. 

(Sue  DY:  Community-acquired  pneumonia  in  adults.  West  | Med  1994;  161:383-389) 


Pneumonia  continues  to  be  a common  respiratory  tract 
disease  affecting  all  age  groups.1'3  Despite  the  recent 
emphasis  on  the  increasing  frequency  of  tuberculosis,  the 
importance  of  pneumonia  in  immunocompromised 
patients,  and  the  high  morbidity  and  mortality  of  hospital- 
acquired  nosocomial  pneumonia,  community-acquired 
pneumonia  remains  an  important  problem  both  in  patients 
who  are  otherwise  healthy  and  in  those  who  have  under- 
lying long-term  respiratory  or  other  diseases.  The  pres- 
ence of  newly  described  pathogens,  a better  understanding 
of  the  clinical  presentation  of  pneumonia,  new  diagnostic 
methods,  and  changes  in  treatment  recommendations 
make  community-acquired  pneumonia  a continually 
evolving  topic.1'3  In  particular,  it  is  now  apparent  that  clin- 
ical presentations  of  pneumonia  due  to  Streptococcus 
pneumoniae  and  pneumonias  caused  by  Mycoplasma 
pneumoniae.  Chlamydia  pneumoniae,  Legionella  pneu- 
mophila, viruses,  or  other  agents  cannot  always  be  distin- 
guished.1 This  finding  casts  doubt  on  a physician’s  ability 
to  separate  “typical”  pneumonia  from  “atypical”  pneumo- 
nia and  thereby  reliably  use  clinical  features  to  guide  the 
choice  of  diagnostic  tests  and  initial  therapy. 

Pathogens  and  Epidemiology  of 
Community-Acquired  Pneumonia 

In  retrospective  reviews,  the  precise  agent  responsible 
for  pneumonia  is  unknown  or  uncertain  in  as  many  as 


50%  of  patients,  even  with  appropriate  diagnostic  stud- 
ies.M,s  Because  treatment  is  often  started  and  continued 
without  knowledge  of  the  actual  pathogen,  an  epidemio- 
logic approach  may  be  helpful. 

It  is  generally  accepted  that  the  cause  of  community- 
acquired  pneumonia  is  different  in  recent  studies  com- 
pared with  earlier  studies.  The  following  are  possible 
reasons: 

• An  increasing  proportion  of  ambulatory  patients 
have  some  degree  of  decreased  immune  function  that 
may  be  a factor. 

• A number  of  new  microorganisms  causing  pneu- 
monia have  been  recently  described,  and  methods  for 
identifying  these  agents  have  become  available  in  the 
clinical  laboratory. 

• Frequent  administration  of  antibiotics  early  in  the 
course  of  disease,  and  before  diagnostic  studies  are 
obtained,  may  contribute  to  a higher  proportion  of  cases 
of  pneumonia  that  have  no  identifiable  pathogen. 

These  factors  may  explain  why  many  types  of 
microorganisms  have  been  implicated  in  pneumonia  and 
why  in  a great  number  of  cases  an  etiologic  agent  is  not 
identified.  In  one  study  of  community-acquired  pneumo- 
nia in  adults,  about  70%  of  whom  had  an  underlying  med- 
ical condition,  a definitive  or  presumptive  cause  was 
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HIV  = human  immunodeficiency  virus 
MIC  = minimum  inhibitory  concentration 


found  in  only  67%.'  The  two  most  common  pathogens 
identified  were  S pneumoniae  (pneumococcus,  15.3%) 
and  Hemophilus  influenzae  ( 10.9%).  Fewer  but  about  an 
equal  number  of  cases  were  identified  as  being  caused  by 
Legionella  species,  C pneumoniae,  and  aerobic  gram-neg- 
ative bacilli.  Mycoplasma  pneumoniae  was  uncommon  in 
this  study  group,  as  were  viruses,  staphylococci,  and  oth- 
ers. This  study  group,  although  representative  of  adult 
patients,  may  have  had  a high  proportion  of  patients  with 
chronic  obstructive  pulmonary  disease,  alcohol  abuse,  a 
malignant  neoplasm,  diabetes  mellitus,  or  other  chronic 
conditions  that  may  alter  the  types  of  organisms  associat- 
ed with  pneumonia.  For  example,  preexisting  disease  was 
seen  in  as  many  as  75%  of  those  in  whom  pneumococcal 
pneumonia  developed  as  opposed  to  a much  lower  fre- 
quency of  preceding  disease  in  patients  with  M pneumo- 
niae. Furthermore,  about  a third  of  the  study  group  was 
immunocompromised  from  infection  with  the  human 
immunodeficiency  virus  (HIV)  or  from  other  causes. 

Another  series  included  154  episodes  of  community- 
acquired  pneumonia  in  veterans,  of  whom  only  79  had 
an  etiologic  diagnosis.4  Of  these,  1 3 had  L pneumophila 
or  Legionella  micdadei,  12  had  gram-negative  enteric 
bacilli,  and  8 had  5 pneumoniae.  Among  others,  a diag- 
nosis of  pneumonia  from  C pneumoniae  was  made  in  8 
patients,  and  M pneumoniae  was  thought  to  be  the  etio- 
logic agent  in  3 patients.  In  another  series  with  fewer 
patients  having  underlying  diseases,  the  three  agents 
(other  than  viruses  and  tuberculosis)  that  most  often 
caused  nonpneumococcal  community-acquired  pneu- 
monia were  M pneumoniae , Legionella  species,  and  C 
pneumoniae.6 

An  identified  nonviral  organism  associated  with 
pneumonia  and  considered  to  have  features  different 
from  lobar  pneumococcal  pneumonia — that  is.  atypical 
pneumonia — was  M pneumoniae,  identified  and  isolated 
in  the  1960s.  These  organisms  are  free-living  bacteria 
that  lack  a cell  wall  but  that  can  be  grown  using  appro- 
priate culture  media.  Mycoplasma  pneumoniae  is 
responsible  for  15%  to  35%  of  cases  of  pneumonia  in 
outpatients,  occurring  in  patients  with  and  without 
underlying  disease.  Although  usually  associated  with  a 
healthy  younger  group  of  patients  who  are  often  con- 
fined in  close  quarters  such  as  a family  unit,  military 
base,  or  dormitory,  pneumonia  from  M pneumoniae  is  an 
important  disease  in  older  persons  in  whom  severe  pneu- 
monia requiring  a hospital  stay  may  be  seen.7,8 

The  epidemic  of  legionnaires’  disease  seen  in 
Philadelphia,  Pennsylvania,  in  1976  triggered  an  intense 
effort  that  resulted  in  the  identification  of  the  responsible 
pathogen,  Legionella  pneumophila.  These  aerobic  gram- 
negative bacilli  were  subsequently  found  to  have  been  a 
causative  agent  in  a number  of  previously  undiagnosed 


cases  of  pneumonia.  Since  then,  some  20  other 
Legionella  species  have  been  associated  with  pneumonia. 
These  organisms  are  responsible  for  both  episodic  and 
epidemic  outbreaks  in  the  community  and  in  hospitalized 
patients.  Outbreaks  have  often  been  associated  with  con- 
tamination of  the  hot  water  supply;  person-to-person 
spread  does  not  occur.  Among  cases  of  community- 
acquired  pneumonia,  Legionella  species  is  the  causative 
organism  in  1%  to  15%,  and  patients  frequently  are  older 
and  have  a history  of  cigarette  smoking.910 

Chlamydia  pneumoniae  was  identified  only  within 
the  past  decade,  and  the  name  “TWAR,”  taken  from 
identification  labels  of  initial  laboratory  isolates,  is  still 
occasionally  used.1112  Chlamydia  trachomatis  and 
Chlamydia  psittaci  are  the  other  known  species  of  this 
genus,  which  are  obligate  intracellular  organisms  that 
can  be  seen  by  using  electron  microscopy.  These  organ- 
isms use  the  cellular  apparatus  of  infected  cells  for  ener- 
gy production  and  replication.  Chlamydia  pneumoniae 
is  responsible  for  about  6%  to  12%  of  cases  of  adult 
community-acquired  pneumonia,  sometimes  occurring 
sporadically  and  sometimes  in  epidemics.1-6  Outbreaks 
among  military  personnel  and  college  students  support 
the  notion  that  close  contact  with  infected  persons  is  a 
risk  factor.  Infection  with  C pneumoniae  may  be  cycli- 
cal, with  four-year  cycles  of  increased  infection  rates 
having  been  demonstrated  from  serologic  testing. 

Gram-negative  aerobic  bacilli  and  staphylococci  are 
other  bacterial  pathogens  that  cause  pneumonia  more 
frequently  in  certain  patient  groups.  These  organisms  are 
infrequent  colonizers  of  the  upper  respiratory  tract  in 
healthy  persons,  but  increase  in  number  in  those  requir- 
ing increasing  supportive  and  medical  care.  Thus, 
although  in-hospital  patients  frequently  have  gram-neg- 
ative rods  found  in  the  oropharynx,  as  many  as  42%  of 
ambulatory  patients  in  a health  care  facility  also  may  be 
colonized  by  these  organisms.13  Pneumonia  in  nursing 
home  patients,  although  acquired  in  the  “community,”  is 
more  often  due  to  these  bacteria  than  may  be  suspected. 

Hemophilus  influenzae  pneumonia  is  seen  with 
increased  frequency  in  patients  with  chronic  obstructive 
pulmonary  disease,  alcoholism,  smoking,  and  HIV  infec- 
tion. In  particular,  H influenzae  type  b is  most  often  asso- 
ciated with  pneumonia.  Although  other  serotypes  and 
nontypable  Hemophilus  species  are  more  often  colonizers 
or  involved  with  upper  respiratory  tract  infections,  these 
may  also  cause  lower  respiratory  tract  infection.  In 
patients  with  chronic  lung  disease  and  recently  in 
immunocompromised  patients,  Moraxella  (Branhamella) 
catarrhalis  has  been  reported  as  a cause  of  pneumonia. 

Viruses  remain  important  and  are  probably  under- 
identified etiologic  agents  in  community-acquired  pneu- 
monia. Although  adenovirus  may  infect  young  adults, 
especially  military  recruits,  pneumonia  due  to  this  agent 
is  usually  mild  and  self-limited.  Varicella-zoster  virus  is 
associated  with  severe  pneumonia  in  adults,  but  diagnosis 
is  usually  not  a problem.  Influenza  virus  is  the  most 
important  cause  of  epidemic  viral  pneumonia,  with 
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important  implications  for  immunization  in  the  most  sus- 
ceptible populations — older  patients  and  those  with  long- 
term disease.  Influenza  can  be  mild  or  severe  enough  to 
result  in  death  from  respiratory  failure;  often  bacterial 
superinfection  is  considered  to  be  a factor.  A diagnosis  of 
influenza  is  usually  made  in  conjunction  with  a known 
community  spread  of  influenza  virus.  Consideration  is 
particularly  important  because  of  the  possible  beneficial 
response  from  amantadine  hydrochloride  if  given  very 
early  for  influenza  type  A.  Cytomegalovirus  is  an  impor- 
tant pathogen  in  immunocompromised  patients,  especial- 
ly those  receiving  immunosuppression  following  solid 
organ  and  bone  marrow  transplantation. 

Mycobacterium  tuberculosis  must  at  least  be  consid- 
ered in  all  patients  with  community-acquired  pneumo- 
nia. Although  risk  factors  and  clinical  presentation  are 
important  in  assessing  the  likelihood  of  mycobacterial 
infection,  tuberculosis  in  persons  heretofore  considered 
“low  risk”  is  reported  with  increasing  frequency. 
Therefore,  any  clinical  suspicion  of  tuberculosis  should 
be  pursued.  In  appropriate  geographical  areas,  fungal 
pneumonia  caused  by  Coccidioides  and  Histoplasma 
organisms  are  important  causes  of  community-acquired 
pneumonia. 

Tuberculosis,  fungal  pneumonia — especially  endem- 
ic mycoses  such  as  Coccidioides  and  Histoplasma 
species,  and  Aspergillus  and  Cryptococcus  organisms — 
and  Pneumocystis  carinii  should  be  considered  possible 
etiologic  agents  of  pneumonia  in  HIV-infected  patients. 
Although  these  pathogens  are  considered  highly  likely 
and,  therefore,  are  appropriately  sought  in  those  with 
known  HIV  infection,  patients  with  undiagnosed  HIV 
may  present  with  infection  with  one  of  these  organisms. 

Community-Acquired  Pneumonia — 

Typical  Versus  Atypical 

In  view  of  the  many  possible  pathogenic  organisms 
responsible  for  community-acquired  pneumonias,  it 
would  be  important  to  identify  and  initiate  therapy  for 
the  most  likely  etiologic  agents.  This  concept  has  long 
been  responsible  for  dividing  community-acquired 
pneumonias  into  typical  and  atypical  presentations. 

Clinical  features  of  typical  pneumonia  are  often  equat- 
ed with  the  common  clinical  presentation  of  pneumonia 
caused  by  Streptococcus  pneumoniae  (pneumococcus). 
This  presentation  is  characterized  by  the  onset  of  produc- 
tive cough  with  purulent  green,  yellow,  or  rust-colored 
sputum,  fever,  chills,  pleuritic  chest  pain,  leukocytosis, 
and  lobar  consolidation  on  chest  radiograph.  Patients 
often  have  underlying  medical  problems.  Hypotension, 
mental  status  changes,  lethargy,  confusion,  and  disorien- 
tation may  be  other  manifestations.  Pneumococcal  pneu- 
monia is  associated  with  severe  disease  and  is  a leading 
cause  of  death  in  older  persons  and  those  with  immune 
systems  that  are  inadequate. 

Atypical  pneumonia  usually  consists  of  the  gradual 
onset  of  an  irritating,  nonproductive  cough,  occasional 
scanty  sputum,  myalgias  and  arthralgias,  upper  respira- 
tory tract  symptoms,  and  a lack  of  consolidation  on  chest 


radiographs.  Patients  less  often  have  underlying  medical 
conditions,  mental  status  changes,  or  hypotension.  In  the 
past,  atypical  pneumonias  usually  have  been  associated 
with  Mycoplasma  species,  but  more  recently  C pneumo- 
niae and  other  causes  have  been  found.  Although  there 
may  be  distinguishing  features  such  as  hyponatremia, 
diarrhea,  abnormal  liver  function  test  results,  and  high 
fever  in  pneumonia  caused  by  L pneumophila , these 
patients  are  also  considered  to  have  features  of  atypical 
pneumonia.  Atypical  pneumonias  have  generally  been 
regarded  as  having  a milder  course  and  a better  outcome. 

Studies  have  shown,  however,  that  the  clinical  and 
radiographic  features  of  pneumonia  caused  by  organ- 
isms associated  with  atypical  pneumonia  are  indistin- 
guishable from  pneumonia  caused  by  S pneumoniae 
(typical  pneumonia).  In  a study  of  359  patients  with 
community-acquired  pneumonias,  a comparison  was 
done  of  55  patients  with  S pneumoniae , 39  with  H 
influenzae,  24  with  L pneumophila,  and  22  with  C pneu- 
moniae, and  no  significant  differences  were  found 
between  the  clinical  features  or  underlying  conditions.1 
For  example,  sputum  production  occurred  in  74%  of 
those  with  pneumococcus  but  in  75%  of  those  with  L 
pneumophila  and  62%  of  those  with  C pneumoniae  as 
causes  of  pneumonia.  Such  features  as  a “viral-like”  pro- 
drome, chills,  consolidation,  and  changes  in  mental  sta- 
tus did  not  distinguish  patients  with  these  disorders.  This 
study  was  limited  in  that  only  five  patients  were  found  to 
have  M pneumoniae,  and  they  were  not  included  in  this 
comparison.  The  investigators  concluded  that  pneumo- 
nias due  to  Chlamydia  and  Legionella  species  did  not 
show  sufficient  atypical  features  to  distinguish  them 
from  pneumococcal  or  H pneumoniae  pneumonia. 

Several  studies  have  not  supported  the  concept  that 
pneumonias  caused  by  the  organisms  associated  with 
atypical  pneumonia  are  less  severe.  For  example,  in  one 
study  it  was  found  that  the  patients  with  severe  commu- 
nity-acquired pneumonia — defined  as  those  requiring 
admission  to  hospital  for  respiratory  failure,  altered 
mental  status,  hypotension,  multilobar  disease,  or  pleur- 
al effusions — included  7 patients  with  L pneumophila 
among  a total  of  67  patients,  compared  with  1 1 with 
pneumococcus.5  In  another  report,  64  patients  with  M 
pneumoniae  required  admission  to  a hospital.7  Clinical 
features  of  these  patients’  illness  were  indistinguishable 
from  those  of  other  causes  of  pneumonia.  Although  none 
of  the  patients  with  Mycoplasma  pneumonia  died,  this 
group  made  up  5%  of  the  patients  with  pneumonia  who 
required  hospitalization. 

Evaluating  Cases  of  Community- 
Acquired  Pneumonia 

The  evaluation  of  a case  of  suspected  community- 
acquired  pneumonia  is  directed  at  establishing  a diagnosis 
of  pneumonia,  identifying  the  etiologic  agent,  and  deter- 
mining whether  or  not  the  patient  needs  to  be  admitted  to 
a hospital. 

Diagnosing  community-acquired  pneumonia  from 
the  history  and  the  results  of  a physical  examination  is 


386  WjM,  October  1994— Voll  61,  No.  4 


Pneumonia  in  Adults — Sue 


usually  not  difficult,  although  some  patients  will  have 
predominant  features  of  upper  respiratory  tract  symp- 
toms and  nonspecific  findings  on  a chest  examination. 
Symptoms  suggestive  of  lower  respiratory  tract  involve- 
ment include  dyspnea  and  chest  pain,  but  sputum  produc- 
tion may  be  evidence  of  bronchitis  rather  than  pneumonia. 
Although,  as  emphasized  previously,  pneumonia  due  to 
nonpneumococcal  organisms  cannot  always  be  distin- 
guished from  typical  pneumonia,  the  findings  of  relative 
bradycardia  with  high  fever,  altered  mental  status,  diar- 
rhea, hypophosphatemia,  and  renal  insufficiency 
( L pneumophila ):  pharyngitis,  bullous  myringitis,  arthri- 
tis, and  skin  rashes,  including  erythema  multiforme 
(M pneumoniae)',  or  pharyngitis,  conjunctivitis,  sinusitis, 
lymphadenopathy,  and  poor  clinical  response  to  eryth- 
romycin (C  pneumoniae)  may  be  helpful.  Chills  can 
occur  in  patients  with  pneumococcal  pneumonia  (58%), 
pneumonia  from  L pneumophila  (42%),  and  pneumonia 
due  to  C pneumoniae  (53%).' 

A chest  radiograph  is  helpful  in  confirming  the  pres- 
ence of  community-acquired  pneumonia  but  may  not  be 
needed  in  every  patient.  Those  at  high  risk  or  with 
immunocompromise,  hypoxemia,  severe  symptoms,  seri- 
ous underlying  disease,  chronic  lung  disease,  heart  fail- 
ure, or  other  high  risks  such  as  advanced  age,  as  well  as 
all  patients  in  whom  hospital  admission  is  considered, 
should  have  a radiologic  examination  initially.  In  young 
healthy  patients  who  will  be  treated  as  outpatients,  a 
chest  radiograph  should  be  taken  if  there  is  poor  initial 
response  to  treatment,  a suspicion  of  immunocompro- 
mise, severe  symptoms,  or  other  unusual  features  of  dis- 
ease. The  chest  radiograph  may  occasionally  be  helpful 
in  distinguishing  pneumonia  caused  by  S pneumoniae 
from  other  community-acquired  organisms.  For  example, 
only  small  pleural  effusions  are  usually  seen  with  M 
pneumoniae,  L pneumophila,  and  C pneumoniae:  consol- 
idation is  unusual  with  M pneumoniae  and  C pneumoni- 
ae: and  cavitation  is  rarely  if  ever  a feature  of  pneumonia 
caused  by  the  atypical  agents,  but  may  be  seen  with  L 
pneumophila.  Chest  radiographs  should  be  repeated  in 
patients  admitted  to  a hospital  to  follow  the  rate  of  reso- 
lution. Radiographs  should  be  correlated  with  clinical 
features  including  fever,  arterial  blood  gas  determina- 
tions, and  other  findings.  A second  chest  radiograph  to 
document  resolving  pneumonia  should  be  done  in  those 
patients  who  have  an  increased  risk  for  lung  cancer — 
smokers,  those  older  than  40  years,  and  those  with  other 
risk  factors — but  complete  clearance  of  the  infiltrate  may 
take  longer  than  two  months  in  some  patients.  In  those 
with  slow  or  poor  radiographic  resolution,  further  inves- 
tigation may  be  indicated  for  the  presence  of  chronic 
lung  disease  or  malignancy. 

Recently  a mortality  of  21%  (14  patients)  was  found 
in  a prospective  study  of  67  patients  with  severe 
community-acquired  pneumonia,  defined  as  those  having 
respiratory  failure,  septic  shock,  extrapulmonary  septic 
complications,  altered  mental  status,  multilobar  involve- 
ment, or  cavitation.5  Of  32  patients  with  an  etiologic 


diagnosis,  12  (38%)  had  S pneumoniae,  7 (22%)  had  L 
pneumophila,  and  8 (25%)  had  gram-negative  bacilli. 
Risks  for  death  included  advanced  age,  the  presence  of 
other  severe  disease,  and  septic  shock. 

Sputum  examination  and  culture  are  often  insensitive 
and  nonspecific  in  determining  the  etiologic  agent;  there- 
fore, these  tests  should  be  done  selectively  in  patients 
with  community-acquired  pneumonia.  In  a recent  con- 
sensus statement  of  the  American  Thoracic  Society,  the 
value  of  the  Gram's  stain  of  sputum  was  questioned 
because  of  the  lack  of  studies  comparing  sputum  Gram’s 
stain  results  and  cultures  of  alveolar  material.3  Although 
for  a healthy  young  patient,  empiric  treatment  usually  is 
given  based  solely  on  a clinical  estimate  of  the  most  like- 
ly cause,  a Gram’s  stain  of  sputum — but  not  culture 
because  of  its  poor  sensitivity  and  specificity — can  be 
helpful  in  suggesting  but  not  confirming  the  presence  of 
S pneumoniae.  In  those  with  chronic  lung  disease, 
Gram's  stain  findings  may  suggest  H influenzae.  On  the 
other  hand,  the  absence  of  organisms  on  Gram’s  stain 
supports  but  does  not  confirm  pneumonia  due  to  L pneu- 
mophila, M pneumoniae,  C pneumoniae,  or  virus. 

If  L pneumophila  is  suspected,  direct  immunofluores- 
cence of  sputum  is  occasionally  positive,  but  this  test  is 
relatively  insensitive.  The  presence  of  L pneumophila 
antigen  in  the  urine  can  provide  rapid  evidence  of  acute 
infection,  whereas  a rise  in  antibody  titer  to  L pneu- 
mophila is  helpful  only  for  making  a retrospective  diag- 
nosis. Although  serum  cold  agglutinins  may  be  present  in 
patients  with  M pneumoniae  (presumptive  diagnosis  if 
present  in  a titer  of  1 :64  or  higher),  these  are  insensitive 
and  nonspecific;  a fourfold  rise  in  complement  fixation 
antibody  titer  measured  during  and  after  the  resolution  of 
disease  can  provide  retrospective  confirmation  of  infec- 
tion. A diagnosis  of  pneumonia  due  to  C pneumoniae  can 
be  made  from  serologic  evidence  of  a rise  in 
immunoglobulin  M or  G levels  against  Chlamydia 
species  between  the  acute  and  convalescent  periods. 

Blood  cultures  should  be  done  in  all  patients  admit- 
ted to  a hospital  with  pneumonia.  In  selected  patients, 
especially  those  with  decreased  immunity,  additional 
studies  may  be  warranted,  including  acid-fast  stains  of 
sputum  and  other  specimens,  mycobacterial  and  fungal 
cultures,  viral  cultures  and  serologic  tests,  fiberoptic 
bronchoscopy,  and  lung  biopsy.  Transtracheal  aspira- 
tion, the  insertion  of  bronchoscopic  protected-brush 
catheters,  bronchoalveolar  lavage,  or  needle  aspiration 
of  the  lung  should  not  be  done  unless  there  is  a need  for 
a rapid  specific  diagnosis  or  a particular  indication  is 
present. 

The  agent  causing  community-acquired  pneumonia 
may  not  be  confined  to  the  lungs.  Infection  can  extend  to 
the  pleural  space,  resulting  in  empyema  that  may  require 
tube  or  surgical  drainage  for  appropriate  resolution. 
Bacteremia  may  spread  to  the  meninges — 5 pneumoni- 
ae, H influenzae,  gram-negative  bacilli — heart,  joints, 
pericardium,  and  other  locations  in  both  immunocompe- 
tent and  immunodeficient  patients. 
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Treatment 

Fewer  than  10%  of  young  healthy  patients  with 
pneumonia  will  be  ill  enough  to  require  admission  to  a 
hospital.  The  other  90%  can  be  treated  successfully  as 
outpatients.  Older  patients  and  those  with  underlying 
diseases  will  require  hospital  care  in  as  many  as  80%  of 
cases,  however.  Considerations  for  admission  to  the  hos- 
pital may  include  the  following1’3'5,7,14: 

• The  need  for  careful  monitoring  for  the  develop- 
ment of  signs  of  respiratory  failure  or  sepsis — underly- 
ing lung  disease,  chronic  obstructive  lung  disease, 
hypoxemia,  multilobar  involvement,  hypotension,  or 
extreme  leukocytosis  or  leukopenia; 

• The  need  for  parenteral  antibiotics — respiratory 
failure,  sepsis,  pneumonia  complicated  by  abscess  or 
empyema,  or  an  inability  to  take  oral  medications; 

• Extrapulmonary  complications  such  as  meningitis; 

• Severe  underlying  disease  or  compromise  of  the 
immune  system — diabetes  mellitus.  liver  disease,  heart 
failure,  renal  failure,  HIV  infection,  cancer,  or  cortico- 
steroid use;  or  a previous  need  for  admission  to  hospital 
for  community-acquired  pneumonia;  and 

• The  presence  of  predictors  of  increased  mortality 
or  a complicated  course — tachypnea,  hypotension,  the 
need  for  vasopressors,  extrapulmonary  infection,  altered 
mental  status,  abnormal  renal  function,  cavitation,  pleur- 
al effusion,  anemia,  disseminated  intravascular  coagula- 
tion, or  coagulopathy. 

Patients  with  severe  complications  of  pneumonia, 
such  as  hemodynamic  compromise  or  respiratory  fail- 
ure, are  best  managed  in  an  intensive  care  unit.  A failure 
to  respond  to  treatment  in  a reasonable  time — 48  to  72 
hours  as  an  outpatient — is  also  an  indication  for  admis- 
sion to  hospital. 

The  choice  of  antibiotic  for  patients  with  community- 
acquired  pneumonia  is  made  using  a combination  of  clin- 
ical suspicion,  epidemiologic  factors,  underlying  medical 
condition,  and  the  results  of  Gram’s  staining.  The  lack  of 
a proven  ability  to  distinguish  pneumococcal  pneumonia 
from  those  organisms  associated  with  atypical  pneumo- 
nia, plus  the  recognition  of  the  increased  importance  of  M 
pneumoniae , L pneumophila , and  C pneumoniae  in  both 
hospitalized  and  nonhospitalized  patients  with  pneumo- 
nia has  led  to  the  choice  of  erythromycin  as  empiric  ther- 
apy for  many  patients  with  community-acquired  pneu- 
monia. In  the  earlier-described  study  of  359  cases,  for 
example,  71%  of  the  etiologic  agents  identified  would 
likely  have  been  susceptible  to  erythromycin.1 
Erythromycin  is  effective  against  S pneumoniae  and  L 
pneumophila  (when  1 gram  is  given  4 times  a day)  and  is 
associated  with  a decreased  duration  of  symptoms  in 
pneumonia  caused  by  Mycoplasma  and  Chlamydia 
organisms.  In  patients  in  whom  C pneumoniae  as  the 
cause  of  pneumonia  is  strongly  suspected,  treatment  with 
tetracycline  or  doxycycline  may  be  preferred  over  the  use 
of  erythromycin,  but  these  antibiotics  are  less  effective 
against  pneumococci  and  Legionella  species.  Rifampin 


can  be  used  in  conjunction  with  erythromycin  for  L pneu- 
mophila. Clinical  experience  with  the  newer  macrolide 
antibiotics,  clarithromycin  and  azithromycin,  for  the 
treatment  of  pneumonia  caused  by  C pneumoniae,  M 
pneumoniae,  and  L pneumophila  is  limited. 

Although  often  chosen  for  the  empiric  treatment  of 
pneumonia,  cephalosporins  given  alone  are  not  usually 
the  treatment  of  choice  in  pneumonia  without  an  identi- 
fied cause.  Second-generation  cephalosporins  such  as 
cefuroxime  are  effective  against  S pneumoniae,  H 
influenzae,  and  M catarrhalis , but  they  are  not  useful  in 
treating  Mycoplasma,  Chlamydia,  and  Legionella 
species.  Cephalosporins  should  generally  be  reserved 
for  patients  with  chronic  obstructive  lung  disease,  alco- 
holism. or  other  conditions  that  predispose  to  pneumo- 
nia caused  by  organisms  susceptible  to  these  agents.  The 
combination  of  erythromycin  plus  a second-generation 
cephalosporin  may  be  indicated  in  patients  with  pneu- 
monia for  whom  broader  antibacterial  coverage  is  need- 
ed because  of  advanced  age  or  underlying  comorbid 
conditions.  Of  note,  the  prospective  study  of  67  patients 
described  earlier  found  that  mortality  was  15%  (7  of  47 
patients)  in  those  with  severe  community-acquired 
pneumonia  when  the  initial  antibiotic  regimen  included 
erythromycin  plus  tobramycin  or  cefamandole  (second- 
generation  cephalosporin),  but  of  19  patients  who  were 
given  other  regimens,  6 (32%)  died.5 

A 1993  ad  hoc  committee  of  the  American  Thoracic 
Society  addressed  initial  empiric  antibiotic  therapy  for 
community-acquired  pneumonia  and  made  similar  rec- 
ommendations.3 They  recommended  that  outpatients 
younger  than  60  years  without  other  medical  problems — 
including  the  risk  of  HIV — be  given  erythromycin  or 
tetracycline  as  initial  empiric  treatment.  For  these 
patients,  the  likelihood  that  the  pneumonia  was  caused  by 
an  organism  susceptible  to  these  antibiotics  was  consid- 
ered high.  For  outpatients  older  than  60  years  or  who  have 
other  medical  conditions,  it  was  recommended  they  be 
given  a second-generation  cephalosporin  or  the  combina- 
tion of  trimethoprim  and  sulfamethoxazole  or  a (3-lactam 
antibiotic  plus  (3-lactamase  inhibitor  such  as  the  combina- 
tions of  ampicillin  sodium  and  sulbactam  sodium  or 
amoxicillin  and  clavulanate  potassium,  and  each  of  these 
regimens  should  have  erythromycin  added  if  there  is  a 
sufficient  suspicion  of  L pneumophila.  The  recommenda- 
tions for  those  with  pneumonia  severe  enough  to  be 
admitted  to  a hospital  reflect  a greater  concern  for  gram- 
negative organisms,  as  second-  or  third-generation 
cephalosporins  or  a (3-lactam-(3-lactamase  inhibitor  is 
recommended  with  or  without  erythromycin.  In  patients 
admitted  to  a hospital  with  community-acquired  pneumo- 
nia in  whom  broad  empiric  coverage  is  essential,  the 
American  Thoracic  Society  committee  recommended 
both  a macrolide  (erythromycin)  and  a third-generation 
cephalosporin  with  activity  against  gram-negative  bacilli, 
especially  one  with  anti -Pseudomonas  activity,  such  as 
ceftazidime. 

The  duration  of  treatment  with  antibiotics  depends 
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on  a patient’s  clinical  response;  specific  recommenda- 
tions cannot  be  made.  Intravenous  antibiotics  should  be 
given  to  patients  admitted  to  hospital  with  serious  dis- 
ease. especially  those  with  bacteremia,  extrapulmonary 
manifestations,  sepsis,  respiratory  failure,  or  immuno- 
compromised conditions.  If  there  is  an  adequate  clinical 
response,  including  decreased  fever  and  leukocytosis, 
improvement  in  the  chest  radiograph,  and  resolution  of 
the  factors  defining  severe  pneumonia,  the  regimen  can 
be  switched  to  an  appropriate  oral  antibiotic  after  three 
to  six  days  to  complete  a two-  to  three-week  course.  In 
those  treated  on  an  outpatient  basis  who  do  not  have  fea- 
tures of  pneumonia  that  necessitate  hospitalization,  oral 
antibiotics  can  be  given  for  the  entire  treatment  course 
with  careful  follow-up  to  ensure  that  symptoms  resolve 
appropriately.  The  total  duration  of  treatment  should  be 
tailored  to  a patient’s  clinical  condition,  especially  the 
presence  of  underlying  long-term  illness  and  the  capaci- 
ty of  the  immune  system. 

If  and  when  a specific  pathogen  is  identified  and  the 
clinical  course  is  consistent  with  this  finding,  directed 
therapy  can  then  be  given.  Patients  with  proven  S pneu- 
moniae pneumonia  are  almost  always  treated  effectively 
with  intravenous  penicillin  G or,  if  clinical  manifesta- 
tions are  less  severe,  oral  penicillin  V.  Despite  isolated 
reports,  antibiotic-resistant  S pneumoniae  has  been  con- 
sidered rare  in  the  United  States.  For  example,  in  data 
reported  to  the  Centers  for  Disease  Control  from  1979  to 
1987,  about  5%  to  10%  of  S pneumoniae  isolates  were 
resistant  to  penicillin  (minimum  inhibitory  concentration 
[MIC]  >0.1  pg  per  ml)  and  only  0.3%  were  resistant  to 
erythromycin,15  although  rates  of  antibiotic  resistance 
were  reported  higher  in  some  regions  of  the  country,  such 
as  Alaska  and  the  southwestern  states.  On  the  other  hand, 
isolates  in  parts  of  Europe  and  in  South  Africa  are  fre- 
quently resistant  to  penicillin  and  other  antibiotics,  with 
as  many  as  50%  to  70%  of  isolates  showing  relative  or 
high  penicillin  resistance.  Much  of  the  attention  to 
antibiotic-resistant  S pneumoniae  has  been  focused  on 
meningitis  because  of  the  need  to  achieve  antibiotic  lev- 
els in  the  cerebrospinal  fluid  that  exceed  the  increased 
MIC  of  the  resistant  organisms.16  The  importance  of 
antibiotic-resistant  S pneumoniae  in  adults  with  pneumo- 
nia remains  uncertain.  A study  in  Spain  of  adults  with 
bacteremic  penicillin-resistant  S pneumoniae  pneumonia 
found  an  increased  association  with  the  presence  of 
underlying  diseases  (malignancy,  liver  disease,  alco- 
holism), recent  antibiotic  use  (65%  within  3 months), 
recent  hospitalization,  an  episode  of  pneumonia  within 
the  past  year,  and  greater  clinical  severity  compared  with 
patients  with  nonpenicillin-resistant  S pneumoniae  infec- 
tion.17 Mortality  was  also  significantly  higher.  In  patients 
with  intermediate  resistance  to  penicillin  (MIC  0.12  to 
2.0  pg  per  ml),  treatment  with  high-dose  penicillin 
appeared  to  be  successful,  but  those  with  more  highly 
resistant  organisms  responded  poorly.  The  ideal  treat- 
ment of  adults  with  pneumonia  caused  by  known  or  sus- 
pected antibiotic-resistant  5 pneumoniae  has  not  yet  been 


defined.16  One  approach  to  S pneumoniae  pneumonia  in 
the  United  States  would  be  to  look  for  antibiotic-resistant 
organisms  if  there  is  a high  community  or  hospital  preva- 
lence of  resistance,  if  the  patient  has  received  antibiotics 
within  the  past  three  months,  if  pneumonia  is  clinically 
severe,  or  if  meningitis  is  suspected.  In  these  patients, 
therapy  with  either  higher  doses  of  penicillin  (2  to  4 mil- 
lion units  every  4 to  6 hours)  or  vancomycin  hydrochlo- 
ride can  be  started  until  susceptibility  results  become 
available.16 

Some  strains  of  H influenzae  produce  [3-lactamase,  so 
that  second-  and  third-generation  cephalosporins  or  drugs 
such  as  amoxicillin-clavulanate  should  be  given  when 
pneumonia  is  caused  or  suspected  to  be  caused  by  these 
organisms.  [3-Lactamase  production  is  commonly  found 
with  M catarrhalis  infection;  treatment  generally  is  with 
amoxicillin-clavulanate,  trimethoprim-sulfamethoxazole, 
or  third-generation  cephalosporins. 

Prevention 

Physicians  have  long  been  aware  of  the  continued 
high  mortality  or  severe  complications  from  S pneumoni- 
ae pneumonia  in  certain  subgroups  of  patients  despite 
prompt  and  correct  antibiotic  therapy.  Pneumococcal 
vaccine,  intended  to  immunize  against  23  serotypes  of  5 
pneumoniae , has  been  shown  to  be  effective  in  50%  to 
60%  of  patients  in  preventing  pneumonias  caused  by 
these  organisms.  Moreover,  these  23  serotypes  include 
approximately  80%  to  85%  of  the  S pneumoniae  causing 
severe  pneumonia  with  bacteremia  or  central  nervous 
system  involvement. 

Pneumococcal  vaccination  is  currently  recommended 
for  all  patients  older  than  65  years  and  for  selected  sub- 
groups. These  subgroups  include  patients  with  some 
degree  of  immunosuppression,  such  as  those  with  func- 
tional asplenism,  splenectomy,  organ  transplants,  nephrot- 
ic syndrome,  renal  failure,  diabetes  mellitus,  or  those 
receiving  cancer  chemotherapy.  Others  who  should 
receive  vaccination  are  patients  with  chronic  congestive 
heart  failure,  chronic  lung  disease,  alcoholism,  and  cir- 
rhosis. 

Immunization  against  other  organisms  that  cause 
pneumonia  is  not  available.  Because  pneumonia  fre- 
quently complicates  influenza  in  older  patients  and  in 
patients  with  chronic  illness,  however,  yearly  influenza 
vaccination  is  also  recommended  for  the  prevention  of 
pneumonia. 
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'Pals' 

A Medical  Student  Public  Service  Program 

JUDITH  L.  SCHAECHTER,  MD,  Stanford,  California,  and  EMILY  HARRIS  CANNING,  MD,  Pittsburgh,  Pennsylvania 

We  designed  a public  service  and  educational  program  to  aid  children  and  families  coping  with  chron- 
ic illness  and  to  augment  medical  student  education.  Medical  students  developed  relationships  with 
chronically  ill  children  and  families  based  on  the  Big  Brother-Big  Sister  program  model.  In  addition, 
students  attended  bimonthly  seminars  on  childhood  chronic  illness  and  family  dynamics.  Medical  stu- 
dents learned  about  the  psychosocial  aspects  of  illness  through  these  relationships  and  reported  that 
the  program  contributed  to  their  sense  of  worth  as  caregivers.  By  fostering  students'  innate  altruism, 
medical  schools  may  succeed  in  cultivating  caring  and  humanism  in  their  student  physicians.  We  pro- 
pose a model  that  encourages  medical  students  to  relate  personally  with  patients  and  their  families. 
A program  such  as  this  has  the  potential  to  nurture  compassion  in  medical  students,  contribute  to 
medical  education,  and  provide  support  to  patients  and  families. 

(Schaechter  JL,  Canning  EH:  'Pals' — A medical  student  public  service  program.  West  J Med  1 994;  1 61 : 390-392) 


Altruism  has  long  been  considered  the  primary 
motivation  of  students  pursuing  a medical  career. 
Making  a difference  in  people’s  lives  and  serving  the 
community  are  among  the  top  reasons  students  give  for 
choosing  medicine  as  a profession.1  These  feelings 
change  during  medical  education  and  training. 
According  to  several  studies,  medical  students  become 
increasingly  cynical  during  the  course  of  their  training.2,3 
Changes  in  students’  attitudes  and  motives  and  an 
increase  in  the  level  of  symptoms  of  depression  have 
been  reported.4  Anecdotes  suggest  that  student  unhappi- 
ness derives  from  a sense  of  disillusionment  and  use- 
lessness.5 This  dissatisfaction  may  relate  to  a lack  of 
opportunity  to  gratify  the  humanitarian  incentives  that 
lead  to  medical  training. 

Education  is  central  to  the  preparation  of  students  for 
clinical  medicine.  Humanistic  care  depends  on  acquiring 
skills  in  treating  others  with  understanding,  empathy, 
dignity,  and  respect.6  Little  has  been  published,  however, 
on  how  medical  education  influences  a student’s  sense  of 
altruism.  Instruction  concerning  the  psychosocial,  emo- 
tional, and  interpersonal  aspects  of  health  care  is  often 
inadequate,7,8  and  most  medical  schools  continue  to 
emphasize  science  and  the  disease  process  rather  than  the 
humanistic  aspects  of  patient  care.3,8  Students  often  do 
not  see  patients  during  the  first  two  years  of  training,  and 
this  exclusive  focus  on  disease  may  contribute  to  a loss  of 
genuine  concern  for  patients.9  In  contrast,  students  cite 


early  patient  contact  as  one  of  the  most  valuable  aspects 
of  their  medical  education  and  as  motivation  for  further 
learning.10 

Studies  of  public  service  programs  for  medical  stu- 
dents have  focused  on  the  contributions  of  these  pro- 
grams to  the  public  and  not  on  the  benefits  to  developing 
physicians.  We  describe  a service  program  in  which 
medical  students  interact  directly  with  patients  and  fam- 
ilies during  the  first  years  of  their  training. 

“Pals”  is  a student-initiated  public  service  program 
that  fosters  relationships  between  medical  students  and 
chronically  ill  children  or  their  siblings.  The  program  is 
a specialized  adaptation  of  the  Big  Brother-Big  Sister 
program  and  is  modeled  after  a similar  project  at  Brown 
University  Program  in  Medicine,  Providence,  Rhode 
Island.  Medical  students  and  pediatric  patients  or  their 
siblings  are  paired  as  “pals”  who  visit  one  another  week- 
ly for  various  activities.  In  addition,  medical  students 
participate  in  bimonthly  seminars  on  child  development, 
chronic  illness,  and  family  dynamics.  The  program  was 
developed  with  three  main  goals:  to  educate  the  stu- 
dents; to  help  the  children  directly;  and  to  provide  sup- 
port for  their  families. 

We  evaluate  the  program’s  success  in  reaching  the 
first  goal  by  involving  students  in  the  social,  psycholog- 
ical, emotional,  and  family  aspects  of  the  life  of  a chron- 
ically ill  child. 
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Participants  and  Methods 

While  in  their  preclinical  years  of  training,  1 1 stu- 
dents volunteered  for  the  first  year  of  the  program.  The 
group  included  3 men  and  8 women.  All  gave  informed 
consent  to  participate  in  the  program  evaluation. 

The  students  were  interviewed  three  times:  before 
the  start  of  the  program,  six  weeks  after  meeting  their 
pediatric  "pals,”  and  at  the  completion  of  the  seminar 
course.  The  semistructured.  open-ended  interviews  were 
conducted  by  one  of  us  (J.L.S).  Participants  were  asked 
about  their  thoughts  on  chronic  illness,  pain,  and  death; 
their  understanding  of  children’s  ability  to  cope  with 
adversity;  their  comfort  with  chronic  illness  and  death; 
what  they  had  learned  from  their  experience;  what  was 
difficult  in  the  experience;  and  whether  their  expecta- 
tions were  met.  All  students  were  free  to  refuse  to 
answer  any  question  and  were  invited  to  make  addition- 
al comments.  Interviews  were  transcribed  and  reviewed 
to  identify  recurrent  themes,  common  experiences,  and 
perceived  learning. 

Results 

Wanting  to  Make  a Contribution 

Initially  students  were  asked  what  they  wanted  from 
the  relationship  with  their  “pals.”  Of  the  1 1 students,  6 
said  that  they  sought  to  contribute  something  meaningful 
and  described  the  importance  of  making  a contribution  in 
the  life  of  another.  The  opportunity  to  be  altruistic 
seemed  an  important  inducement  for  these  students  to 
participate  in  the  program.  Similarly,  at  the  closing  inter- 
view, students  spontaneously  commented  that  they  had 
contributed  to  the  well-being  of  the  child  and  family 
through  their  involvement. 

Experience  of  Illness 

The  program  exposed  students  to  the  multifaceted 
aspects  of  disease  for  each  child  and  family.  Michael 
was  a school-aged  boy  in  remission  from  cancer.  A sec- 
ond child  in  his  family  had  a disability,  and  the  family 
had  been  largely  abandoned  by  friends  and  relatives 
after  the  cancer  diagnosis.  The  medical  student,  Paul, 
established  relationships  with  Michael’s  parents  and  sib- 
lings and  spent  time  with  the  entire  family.  Paul  came  to 
understand  the  family’s  struggles  in  rearing  two  chroni- 
cally ill  children  and  felt  that  the  family  appreciated  his 
support  and  involvement.  Paul  now  plans  a career  in 
pediatrics,  recognizing  more  clearly  the  challenges  and 
rewards  of  working  with  ill  children. 

Another  Pals  match  highlighted  the  ordeals  experi- 
enced by  a person  with  cancer.  Eric  was  a terminally  ill, 
angry,  and  difficult  adolescent  whom  the  staff  included 
in  the  program  with  some  trepidation.  Eric  rarely  attend- 
ed school,  socialized  with  few  peers,  and  participated  in 
physical  activities  infrequently.  His  “pal,”  David,  was  an 
athlete  and  a gregarious  medical  student  who  came  to 
understand  a childhood  unlike  his  own.  David  was 
pleased  with  his  ability  to  overcome  obstacles  to  gain 
Eric’s  trust. 


Failed  Matches 

Of  the  student-patient  relationships,  four  were  less 
than  successful.  Of  these  students,  three  of  four  said  they 
felt  they  had  missed  an  opportunity  to  make  a contribu- 
tion in  an  ill  child’s  life.  All  of  these  students  continued  in 
the  seminars,  and  one  participated  in  the  program  the  fol- 
lowing year.  Although  disappointed,  the  students  thought 
they  gained  an  additional  perspective  about  children  and 
their  families  from  listening  to  the  experiences  of  the 
other  participants. 

Discussion 

As  participants  in  the  program,  medical  students 
were  able  to  contribute  to  a child’s  and  a family’s  expe- 
rience while  learning  about  the  broader  issues  associat- 
ed with  chronic  illness.  The  program  offered  a unique 
focus  on  individual  and  family  issues  rather  than  on  the 
disease  process. 

These  students  appreciated  the  opportunity  to  help 
others  and  to  express  their  inherent  altruism.  Three 
fourths  of  the  group  commented  on  the  importance  of 
giving  to  others.  Our  interviews  suggest  that  medical 
students  yearn  to  be  involved  in  patient  care  during  their 
preclinical  years  and  lack  opportunities  to  do  so.  This 
delay  could  contribute  to  the  discouragement  and 
demoralization  experienced  during  medical  school. 

Altruism  is  thought  to  be  a prime  motivator  in  direct- 
ing persons  into  the  health  care  professions.  The  experi- 
ence of  medical  training  may  deaden  motivation  by  deny- 
ing students  opportunities  to  express  their  altruism  as 
years  of  intense  study  delay  the  feedback  they  seek. 
Medical  students  often  deteriorate  through  their  profes- 
sional education  from  enthusiastic,  humanitarian  first-year 
students  to  tired  and  disillusioned  fourth-year  students 
viewing  a profession  far  removed  from  the  caring  voca- 
tion they  once  imagined.5,12  Medical  educators  are  striving 
to  incorporate  ethics  and  humanitarianism  into  medical 
school  curriculums,  but  often  this  takes  the  form  of  lec- 
tures and  expanded  course  work.  First-hand  experience  in 
the  psychosocial  aspects  of  medical  care  might  benefit 
patients  and  aid  in  developing  humanism  in  future  physi- 
cians. 

This  model  enables  medical  students  to  relate  per- 
sonally with  patients  and  their  families.  A program  such 
as  this  has  the  potential  to  nurture  compassion  in  med- 
ical students  while  providing  support  to  patients  and 
their  families. 

Our  study  has  several  limitations.  Our  sample  size  is 
small  and  composed  of  self-selected  volunteers.  In  addi- 
tion, our  assessment  of  the  project  is  not  comprehensive 
or  statistically  stringent.  Rather,  we  aim  to  highlight  pos- 
itive aspects  of  the  program  and  an  important  and  unex- 
pected finding  that  raises  a question  of  whether  medical 
education  adequately  supports  student  altruism  or  defeats 
itself  in  the  goal  of  producing  humanistic  physicians. 
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GYNECOLOGICAL  CHECK-UP 

He  knows  me  better  than  I know  myself 
having  delivered  me  of  two. 

I see  down  to  my  navel,  the  white  sheet 
hiding  my  parted  legs  from  me. 

Slow,  smooth,  and  cool  the  probe  insinuates. 
“Beautiful,”  his  voice  floats  up 
from  where  he  crouches  on  his  sibyl’s  stool. 
“Everything’s  perfect.”  He  comes  up  smiling. 

Years  back,  when  that  dead  foetus 

would  not  leave  my  womb, 

he  did  not  talk  until  we  sat,  I fully  clothed, 

he  in  authority  behind  his  desk, 

as  though  my  dress 

could  make  that  death 

respectable. 


JEAN  HOLLANDER© 

Hopewell,  New  Jersey 
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Paradoxes  of  Body  Fluid  Volume  Regulation  in 

Health  and  Disease 

A Unifying  Hypothesis 

ROBERT  W.  SCHRIER,  MD,  and  MICHEL  NIEDERBERGER,  MD,  Denver,  Colorado 

Presented  as  the  Distinguished  Lecture  at  the  annual  meeting  of  the  Western  Association  of  Physicians,  Carmel, 
California,  February  17-18,  1993. 

The  body's  normal  homeostasis  is  maintained  by  the  integrity  of  the  excretory  capacity  of  the  kidneys. 
In  advanced  cardiac  failure,  however,  the  avidity  of  the  renal  sodium  and  water  retention  contributes 
to  the  occurrence  of  pulmonary  congestion  and  peripheral  edema.  In  patients  with  advanced  cirrho- 
sis, the  kidneys  again  fail  to  excrete  the  amounts  of  sodium  and  water  ingested,  thus  leading  to  as- 
cites and  peripheral  edema.  The  signals  for  this  renal  retention  of  sodium  and  water  in  a patient  with 
cirrhosis  must  be  extrarenal  because  when  the  same  kidneys  are  transplanted  into  persons  with  nor- 
mal liver  function,  renal  sodium  and  water  retention  no  longer  occurs;  rather,  the  kidneys  maintain 
normal  fluid  and  electrolyte  balance.  Excessive  sodium  and  water  retention  by  the  kidneys  also  occurs 
during  pregnancy  despite  a 30%  to  50%  increase  in  plasma  volume,  cardiac  output,  and  glomerular 
filtration  rate.  What  are  the  afferent  and  efferent  signals  whereby  normal  kidneys  retain  sodium  and 
water  so  that  total  extracellular,  interstitial,  and  intravascular  volumes  expand  far  beyond  those  limits 
observed  in  normal  subjects?  These  dilemmas  are  the  subject  of  this  review,  in  which  a "unifying  hy- 
pothesis of  body  fluid  volume  regulation"  is  presented. 

(Schrier  RW,  Niederberger  M:  Paradoxes  of  body  fluid  volume  regulation  in  health  and  disease — A unifying  hypothe- 
sis. West  J Med  1994;  161:393-408) 


The  regulation  of  body  fluid  volume  is  important  in 
almost  every  area  of  medicine  and  has  been  the  fo- 
cus of  myriad  investigations  during  this  century.  When 
most  of  life  was  in  a saltwater  environment  and  the 
species’  integument  was  freely  permeable  to  solutes  and 
water,  the  compositions  of  the  milieu  interieur  and  ex- 
terieur  were  comparable.  But  when  the  species  moved 
to  land,  there  was  the  necessity  for  a sensitive  regula- 
tory system  for  body  fluid  volume  and  composition.  The 
importance  of  this  system  was  perhaps  best  emphasized 
by  Claude  Bernard  when  he  wrote  that  “the  constancy 
of  the  milieu  interieur  is  the  condition  of  free  and  inde- 
pendent existence.”1 

Various  studies  in  this  century  examining  the  regula- 
tion and  composition  of  body  fluid  volume  have  led  to 
many  paradoxical  observations,  some  of  which  we  will 
summarize  here.  With  the  loss  of  gastrointestinal  fluid  or 
hemorrhage,  a decrease  in  extracellular  fluid,  plasma,  and 
blood  volume  occurs,  and  the  kidneys  respond  in  what 
would  be  viewed  as  an  appropriate  manner  by  retaining 
sodium  and  water.  But  in  circumstances  such  as  preg- 
nancy, cirrhosis,  and  heart  failure,  extracellular  fluid  vol- 


ume, plasma  volume,  and  blood  volume  are  all  expanded, 
and  yet  the  kidneys  also  retain  sodium  and  water. 

Cardiac  output  has  also  been  examined  as  the  pri- 
mary regulatory  determinant  of  body  fluid  volume  and 
renal  sodium  and  water  excretion.  Cardiac  output  is  de- 
creased with  volume  depletion  associated  with  diarrhea 
or  hemorrhage,  but  it  is  increased  in  high-output  cardiac 
failure,  cirrhosis,  and  pregnancy;  yet,  the  kidneys  retain 
sodium  and  water  in  these  three  circumstances. 

The  glomerular  filtration  rate  (GFR)  has  been  pro- 
posed as  the  primary  determinant  of  sodium  and  water 
regulation  in  the  body.  Thus,  with  volume  depletion,  the 
GFR  decreases,  and  water  and  sodium  retention  occurs. 
The  GFR,  however,  can  be  increased  by  30%  to  50%  in 
pregnancy,  and  yet  sodium  and  water  retention  occurs 
and  leads  to  a 30%  to  50%  expansion  of  blood  volume 
and  extracellular  fluid  volume.2  The  sensitive  regulation 
of  vasopressin  (antidiuretic  hormone)  was  shown 
whereby  a 1%  to  2%  change  in  extracellular  fluid  osmo- 
lality alters  vasopressin  release5;  yet,  one  of  the  hallmarks 
of  the  edematous  disorders  is  overt  hypo-osmolality.4 
Thus,  factors  other  than  vasopressin  and  extracellular 
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ABBREVIATIONS  USED  IN  TEXT 

ANP  = atrial  natriuretic  peptide 

cyclic  GMP  = cyclic  guanosine  monophosphate 

GFR  = glomerular  filtration  rate 


fluid  osmolality  must  be  involved  in  regulating  renal  wa- 
ter excretion,  or  perhaps  there  is  a “resetting"  of  the  va- 
sopressin osmostat. 

The  discovery  of  aldosterone  seemed  to  be  a key  to 
renal  sodium  excretion  and  thus  to  extracellular  fluid 
volume  regulation.5  Yet,  when  excessive  amounts  of 
aldosterone  are  administered  to  normal  persons,  only 
limited  sodium  retention  occurs,  and  no  edema 
appears — that  is,  "aldosterone  or  mineralocorticoid 
escape"  occurs  On  the  other  hand,  when  exogenous 
aldosterone  is  administered  to  patients  with  cirrhosis  or 
cardiac  failure,  they  do  not  escape  from  the  sodium- 
retaining  effect  of  aldosterone,  and  thus  ascites  and 
pulmonary  edema,  respectively,  worsen.  The  hormone, 
atrial  natriuretic  peptide  (ANP),  was  then  discovered,6 
and  it  was  thought  that  sodium  retention  in  heart  failure 
and  cirrhosis  might  be  due  to  a deficiency  of  this  hor- 
mone. When  the  ANP  level  was  measured,  however,  the 
plasma  concentrations  were  increased,  not  decreased,  in 
both  heart  failure  and  cirrhosis.7  Moreover,  although 
exogenous  ANP  administration  causes  an  increase  in 
urinary  flow  and  sodium  excretion  in  normal  subjects, 
when  it  is  administered  to  patients  with  heart  failure  and 
cirrhosis,  there  is  a renal  resistance  to  the  hormone.81" 
These  examples  are  just  a few  of  the  apparent  paradoxes 
that  must  be  addressed  when  attempting  to  understand 
how  body  fluid  volume  and  composition  are  regulated. 
In  this  presentation,  we  propose  a unifying  hypothesis 
of  volume  regulation  that  addresses  these  paradoxes. 
The  validity  of  this  hypothesis  will  be  examined  in  the 


Figure  1. — A decrease  in  cardiac  output  or  peripheral  arterial  re- 
sistance initiates  sodium  and  water  retention  in  disorders  involv- 
ing edema  (from  Schrier18  with  permission). 

circumstances  of  low-  and  high-output  cardiac  failure, 
cirrhosis,  and  pregnancy. 

Low-Output  Cardiac  Failure 

At  the  turn  of  the  century.  Starling  in  Great  Britain 
proposed  the  backward  theory  of  heart  failure."  He  pro- 
posed that  in  heart  failure  an  increase  in  venous  pressure 
with  fluid  transudation  from  the  capillaries  into  the  in- 
terstitium  leads  to  a contraction  of  blood  volume, 
thus  triggering  renal  sodium  and  water  retention. 
Administering  albumin  was  therefore  proposed  as  a 
means  to  treat  heart  failure.  In  contrast,  it  was  later  pro- 
posed that  cardiac  failure  causes  primary  sodium  and 
water  retention  that  actually  leads  to  an  expansion  of 
blood  and  plasma  volumes.12  This  volume  expansion 
then  increases  venous  pressure  with  subsequent  transu- 
dation of  fluid  from  capillaries  into  the  interstitium  and 
edema  formation.  It  was  therefore  proposed  that  vene- 
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Figure  2. — The  sequence  of  events  is  shown  in  which  a decrease  in  cardiac  output  initiates  renal  sodium 
and  water  retention  (from  Schrier'5  with  permission). 
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Figure  3. — Neurohumoral  and  plasma  volume  responses  to  pro- 
gressive cardiac  failure  are  classified  according  to  the  New  York 
Heart  Association  (from  Schrier'6  with  permission).  AVP  = arginine 
vasopressin,  NE  = norepinephrine 

section  be  considered  the  treatment  of  choice  for  cardiac 
failure. 

Now  that  most  of  the  body  fluid  volume  compart- 
ments can  be  measured,  blood  and  plasma  volumes  are 
known  to  expand  in  heart  failure.  About  85%  of  the 
plasma  volume  is  located  on  the  venous  side  of  the  cir- 
culation and  15%  on  the  arterial  side.  There  is,  however, 
no  readily  sensitive  technique  to  measure  arterial  blood 
volume,  which  constitutes  only  2%  of  total  body  fluid. 
Nevertheless,  with  this  background  it  is  possible  to  hy- 


Figure 4. — The  relationship  is  shown  between  serum  sodium 
concentration  and  plasma  renin  activity  before  vasodilator  ther- 
apy in  96  patients  with  severe  chronic  heart  failure  (from  Lee 
and  Packer'9  with  permission).  SEE  = standard  error  of  the 
estimate 


Figure  5. — Kaplan-Meier  analysis  shows  cumulative  rates  of  sur- 
vival in  patients  with  heart  failure  stratified  into  2 groups  based 
on  pretreatment  serum  sodium  concentration — >1 30  mmol  per 
liter  (n  = 1 63)  versus  < 1 30  mmol  per  liter  (n  = 40).  Patients  with 
severe  hyponatremia  had  a highly  unfavorable  long-term  prog- 
nosis (Pc.001,  Wilcoxon-Breslow)  (from  Lee  and  Packer'9  with 
permission). 

pothesize  that  the  total  plasma  volume  could  be  ex- 
panded in  heart  failure  if  it  were  mostly  on  the  venous 
side  of  the  circulation,  but  underfilling  of  the  arterial  cir- 
culation could  occur  due  to  a decrease  in  cardiac  output. 
On  the  other  hand,  as  discussed,  cardiac  output  can  be 
increased  in  certain  circumstances  in  which  sodium  and 
water  retention  occurs,  namely  pregnancy,  cirrhosis,  and 
high-output  heart  failure. 

If  the  arterial  circulation  is  the  dominant  compart- 
ment in  body  fluid  volume  regulation,  there  must  be  a 
second  determinant  of  arterial  underfilling  in  addition 
to  a diminished  cardiac  output.  This  second  determinant 
is  proposed  to  be  an  increased  holding  capacity  of  the 
arterial  circulation  as  determined  by  capacitance  and  ar- 
terial vascular  resistance.  Thus,  we  propose  a unifying 
hypothesis  of  body  fluid  volume  regulation  that  indicates 
that  either  a decrease  in  cardiac  output  or  peripheral  ar- 
terial vasodilation  causes  arterial  underfilling,  and  all 
the  subsequent  events  occur  in  an  attempt  to  restore  ar- 
terial circulatory  integrity  (Figure  l).13*1®  In  low  cardiac 
output  failure,  there  would  be  a secondary  increase  in 
peripheral  vascular  resistance,  whereas  with  arterial  va- 
sodilation there  is  a secondary  increase  in  cardiac  out- 
put. In  both  circumstances,  renal  sodium  and  water 
retention  occurs  in  an  attempt  to  restore  arterial  circula- 
tory integrity. 

Virtually  all  circumstances  of  sodium  and  water  re- 
tention in  which  the  kidneys  are  normal  can  be  incorpo- 
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Figure  6. — Plasma  arginine  vasopressin  (AVP)  levels  are  shown 
in  37  hyponatremic  patients  with  congestive  heart  failure. 
• = patients  who  never  received  diuretics  before  the  measure- 
ment of  AVP  levels  (n=14);  o=  those  patients  who  received  di- 
uretics within  24  hours  of  blood  sampling  for  AVP  measurement 
(n  = 23)  (from  Szatalowicz  et  al23  with  permission). 

rated  into  this  unifying  hypothesis.  A decrease  in  car- 
diac output  leading  to  arterial  underfilling  may  occur 
with  diarrhea,  low-output  heart  failure,  pericardial  tam- 
ponade, constrictive  pericarditis,  a loss  of  oncotic  pres- 
sure due  to  a protein-losing  dermopathy  or  enteropathy, 
or  with  a hypersensitivity  reaction  causing  the  loss  of 
colloid  from  capillaries  to  the  interstitium  (Figure  2). 15 
The  resultant  arterial  underfilling  is  sensed  by  receptors 
in  the  ventricle,  baroreceptors  in  the  carotid  artery  and 
the  aortic  arch,  and  renal  afferent  arterioles.  The  resul- 
tant increased  renal  sympathetic  tone  is  known  to  stim- 
ulate the  renin-angiotensin-aldosterone  system  and  the 
nonosmotic  release  of  vasopressin.  Although  less  sensi- 
tive, the  nonosmotic  stimulation  of  vasopressin  with  ar- 
terial underfilling  overrides  the  osmotic  regulation  of 
vasopressin  release. 

As  will  be  discussed,  angiotensin  and  increased 
adrenergic  tone  contribute  to  the  impaired  escape  from 
the  sodium-retaining  action  of  aldosterone,  and  the 
nonosmotic  release  of  vasopressin  contributes  to  the  wa- 
ter retention.  All  these  responses  to  arterial  underfilling 
are  directed  toward  the  restoration  of  arterial  circulatory 
integrity. 


As  cardiac  output  progressively  decreases  in  a pa- 
tient with  heart  failure,  a progressive  increase  in  the 
compensatory  neurohumoral  profile  as  assessed  by  mea- 
suring plasma  vasopressin,  renin,  aldosterone,  and  nor- 
epinephrine levels  would  be  expected  (Figure  3). 16  Thus, 
those  patients  with  heart  failure  with  the  highest  plasma 
renin  activity  have  the  lowest  pretreatment  plasma 
sodium  concentrations  secondary  to  the  stimulation  of 
thirst  and  the  nonosmotic  release  of  vasopressin.19 
Moreover,  high  plasma  renin  activity  and  aldosterone 
and  norepinephrine  levels  before  treatment  with  diuret- 
ics indicate  a poor  prognosis.20,21  Patients  with  this  con- 
dition have  arterial  underfilling  due  to  low  cardiac 
indices;  the  resultant  sodium  and  water  retention  causes 
the  plasma  volume  to  expand,  mostly  on  the  venous  side 
of  the  circulation. 

As  shown  in  Figure  4,  pretreatment  plasma  sodium 
concentrations  in  patients  with  heart  failure  correlate 
with  plasma  renin  activities.19  Moreover,  the  worst  prog- 
nosis in  a patient  with  heart  failure  before  treatment  oc- 
curs with  low  plasma  sodium  concentrations.19  As  shown 
in  Figure  5,  a pretreatment  serum  sodium  concentration 
below  1 30  mmol  per  liter  ( 1 30  mEq  per  liter)  in  patients 
with  heart  failure  predicts  a worse  prognosis  than  for 


TABLE  1 —Water  Excretion  and  Hemodynamic  and  Biochemical 
Characteristics  of  2 Croups*  of  Patients  with  Heart  Failure 
Classified  Along  Values  of  Plasma  Vasopressinf 


Clinical  Characteristic 

Croup  l(n=  17) 

Croup  II  (n=8) 

P 

Water  excretion,  % 

31.4  ± 3.2 

57.1  ± 7.3 

<.005 

Minimal  urinary  osmolality, 
mosm/kg  of  water 

371  ± 36 

162  ± 29 

<.001 

Maximum  free  water  clearance, 

ml/min -0.04  + 0.28 

2.03  ± 0.65 

<.01 

Osmolar  clearance, 

ml/min 

1 .75  ± 0.2 

1.61  ±0.22 

NS 

Creatine  clearance, 

ml  • min  ' • 1.73  nr2 

55.4  ± 4.9 

53.7  ± 10.4 

NS 

Cardiac  index, 

liters  • min  1 • m 2 

1.9  ±0.1 

2.47  ± 0.2 

<.05 

Pulmonary  wedge  pressure, 
mm  of  mercury 

30.2  ± 1.4 

21.7  + 1.5 

<.02 

Right  atrial  pressure, 

mm  of  mercury 

13.2  ±1.2 

10.2  ± 1.3 

NS 

Mean  arterial  blood  pressure, 
mm  of  mercury 

85.8  ±2.7 

90.8  ± 4.0 

NS 

Pulse,  beats/min 

81  ± 3 

82  ±5 

NS 

Plasma  renin  activity, 

ng  • ml  ' • hr ' 

4.4  ± 0.7 

1.99  ±0.4 

<.01 

Plasma  aldosterone, 

ng/dl 

74.1  ±11.6 

10.2  ±2.1 

<.001 

Arterial  Po2, 

mm  of  mercury 

80.3  ± 2.7 

80.8  ± 5.9 

NS 

NS  = not  significant 

‘Croup  1 patients  had  high  plasma  vasopressin  levels  (mean,  3 pg/ml);  group  II  patients  had 

undetectable 

plasma  vasopressin  levels  (<0.5  pg/ml) 
t From  Bichet  et  al  with  permission.  ® 
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Figure  7. — The  sequence  of  events  is  shown  in  which  peripheral  arterial  vasodilation  initiates  renal 
sodium  and  water  retention  (from  Schrier,s  with  permission). 


those  patients  with  serum  sodium  concentrations  above 
1 30  mmol  per  liter. 

Evidence  exists  that  the  increased  plasma  norepi- 
nephrine concentrations  in  heart  failure  are  a reasonable 
index  of  sympathetic  activity.  Measurements  of  tritiated 
secretion  rates  of  norepinephrine  in  patients  with  heart 
failure  demonstrated  substantially  higher  secretion  rates 
than  in  normal  persons,  whereas  the  norepinephrine 
clearance  rates  were  comparable.22  Thus,  increased 
plasma  norepinephrine  concentrations  in  patients  with 
heart  failure  are  primarily  due  to  increased  sympathetic 
activity.  As  for  the  role  of  the  sympathetic  nervous  sys- 
tem in  the  nonosmotic  release  of  vasopressin,  pathways 
from  arterial  baroreceptors  in  the  carotid  artery  and  aor- 
tic arch  travel  through  the  glossopharyngeal  and  vagus 
nerves  to  the  nucleus  tractus  solitarius  in  the  midbrain 
and  then  to  the  hypothalamus,  where  vasopressin  is  syn- 
thesized in  the  paraventricular  and  supraoptic  nuclei. 
With  immunohistochemical  staining,  vasopressin  neu- 
rons in  the  paraventricular  and  supraoptic  nuclei  can  be 


shown  to  be  interspersed  with  catecholamine  nerve  end- 
ings. The  axons  of  the  vasopressin-synthesizing  cell 
bodies  terminate  in  the  posterior  pituitary  where  the  hor- 
mone is  stored  and  released.  This  reflex  terminates  in 
the  nonosmotic  release  of  vasopressin,  which  is  less  sen- 
sitive but  more  potent  than  the  osmotic  regulation  of  va- 
sopressin. 

Using  the  vasopressin  bioassay,  vasopressin  was  not 
incriminated  in  the  hyponatremia  of  heart  failure.  The 
bioassay,  however,  could  only  detect  plasma  vasopressin 
concentrations  above  10  pg  per  ml.  When  a sensitive  ra- 
dioimmunoassay for  vasopressin  was  developed,  it  was 
clear  that  normal  urine  concentration  and  dilution  occur 
in  response  to  plasma  vasopressin  levels  between  0.5 
and  4 pg  per  ml.  values  that  were  not  detectable  with  the 
bioassay.  As  shown  in  Figure  6,  30  of  37  patients  with 
heart  failure  did  not  have  suppressed  plasma  concentra- 
tions of  vasopressin,  even  though  they  had  hypo-osmo- 
larity  and  hyponatremia;  thus,  a nonosmotic  release  of 
vasopressin  occurred  in  these  patients.22 


TABLE  2 .—Hemodynamics  in  Rats  With  High  Output  Heart  Failure* 

Hemodynamics 

Control 

Rats 

Aorto-caval 

Fistulae 

P 

Mean  arterial  pressure, 

mm  of  mercury 

....  116  + 9 

102  + 8 

<.001 

Cardiac  output, 

ml  • min  1 • 100  grams  'of  body  weight 

39.6  + 6.7 

50.0  + 9.0 

<.001 

Peripheral  vascular  resistance, 
mm  of  mercury  • min  ' • 100  grams 1 
of  body  weight 

....  3.11+0.71 

1.98  ±0.37 

<.002 

Heart  weight,  grams 

....  1.15  + 6.13 

1.89  ±0.28 

<.001 

* Riegger  et  al  with  permission.29 
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Figure  8.— The  mechanisms  of  high-  and  low-output  cardiac  failure  are  shown.  Although  the  initiat- 
ing "underfill"  event  differs  in  high-  and  low-output  failure,  the  subsequent  pathways  leading  to  re- 
nal sodium  and  water  retention  are  similar  (from  Schrier13  with  permission).  AVP  = arginine  vasopressin 


When  complementary  DNA  probes  are  used  for  the 
preprohormone  of  vasopressin  in  the  hypothalamus,  ex- 
perimental cardiac  failure  in  animals  exhibits  increased 
messenger  RNA  for  vasopressin  compared  with  that  in 
control  animals.24  Thus,  both  increased  nonosmotic  va- 
sopressin gene  expression  and  vasopressin  release  are 
associated  with  heart  failure. 

The  V,  receptor  is  the  antidiuretic  receptor  for  vaso- 
pressin. whereas  the  V,  receptor  is  the  vascular  receptor. 
In  experimental  low-output  heart  failure,  impaired  dilut- 
ing ability  as  demonstrated  with  an  acute  water  load  can 


be  corrected  with  a V2  vasopressin  antagonist.25  Thus,  in 
this  experimental  model  of  acute  heart  failure,  the 
nonosmotic  release  of  vasopressin  appears  to  account 
completely  for  the  impaired  water  excretion.  Orally  ac- 
tive nonpeptidic  vasopressin  antagonists  have  now  been 
developed  in  Japan.26-27 

Patients  with  hyponatremia  in  heart  failure  and  with 
detectable  plasma  vasopressin  concentrations  (mean. 
3 pg  per  ml)  should  have  more  evidence  of  arterial  un- 
derfilling— stimulation  of  the  neurohumoral  profile — 
than  patients  with  heart  failure  with  undetectable 


Figure  9. — Events  involved  in  normal  (left)  and  impaired  (right)  aldosterone  escape  are  shown  (from 
Schrier15  with  permission).  ECF  = extracellular  fluid,  GFR  = glomerular  filtration  rate 
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Figure  10. — A decrease  in  cardiac  output  or  peripheral  arterial  vasodilation  can  initiate  events  that 
diminish  distal  sodium  delivery,  thereby  impairing  aldosterone  escape  and  causing  resistance  to  atrial 
natriuretic  peptide  (from  Schrier  and  Bettor50  with  permission).  CFR  = glomerular  filtration  rate 


vasopressin  levels  (<0.5  pg  per  ml).  As  shown  in  Table 
1,  those  patients  with  evidence  of  nonosmotic  vaso- 
pressin release  showed  significantly  lower  cardiac  in- 
dexes, higher  pulmonary  wedge  pressures,  and  higher 
plasma  renin  and  aldosterone  concentrations.28 
Moreover,  when  these  patients  with  detectable  plasma 
concentrations  of  vasopressin  were  treated  with  agents 
to  decrease  the  cardiac  afterload,  the  resultant  increase 
in  the  cardiac  index  was  associated  with  improved  wa- 
ter excretion  and  the  suppression  of  plasma  and  platelet 
vasopressin.28 

High-Output  Cardiac  Failure 

In  the  context  of  this  unifying  hypothesis  of  body 
fluid  volume  regulation,  the  second  initiator  of  arterial 
underfilling  is  peripheral  arterial  vasodilation.  Thus,  sys- 
temic arterial  vasodilation  should  account  for  the  re- 
mainder of  the  circumstances  in  which  sodium  and 
water  retention  occurs  despite  normal  kidney  function. 
As  shown  in  Figure  7,  these  clinical  states  include  high- 
output  cardiac  failure,  sepsis,  cirrhosis,  large  arteriove- 
nous fistulae,  pregnancy,  and  large  doses  of  arterial 
vasodilators  such  as  minoxidil  and  hydralazine.  The 
neurohumoral  compensatory  responses  of  arterial  un- 
derfilling due  to  arterial  vasodilation  are  the  same  as  oc- 
curs with  arterial  underfilling  due  to  a decrease  in 
cardiac  output. 

In  Table  2 are  results  obtained  in  an  experimental 
model  of  high-output  cardiac  failure.29  The  diminished 
systemic  vascular  resistance  is  associated  with  an  in- 
creased cardiac  output,  cardiac  hypertrophy,  and  activa- 
tion of  the  neurohumoral  profile  of  arterial  underfilling, 
namely  increased  plasma  renin  activity,  aldosterone, 
norepinephrine,  and  vasopressin.  Thus,  one  of  the  para- 
doxes of  body  fluid  volume  regulation  can  now  be  ad- 


Figure  11. — A reversal  of  sodium  retention  by  aldosterone  an- 
tagonism occurs  in  patients  with  congestive  heart  failure.  Net 
positive  cumulative  sodium  balance  is  seen  for  the  periods  be- 
fore spironolactone  is  given  (top  panel),  and  net  negative  cu- 
mulative sodium  balance  is  seen  after  the  initiation  of 
spironolactone  therapy  (400  mg  per  day;  bottom  panel).  The 
increase  in  sodium  excretion  with  spironolactone  therapy  was 
significant  (P<.01)  (from  Hensen  et  al34  with  permission). 
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Figure  12. — Plasma  atrial  natriuretic  peptide  levels  correlate  with  urinary  cyclic  guanosine  monophos- 
phate (cyclic  CMP)  levels  in  patients  with  heart  failure  (from  Abraham  et  al!7  with  permission). 


dressed  whereby  sodium  and  water  retention  can  occur 
in  patients  in  whom  cardiac  output  is  low,  as  with  low- 
output  cardiac  failure,  or  high,  as  with  thyrotoxicosis 
and  beriberi.  Thus,  although  the  causes  of  arterial  un- 
derfilling are  different  in  low-  and  high-output  cardiac 
failure,  the  secondary  responses  to  arterial  underfilling 
are  comparable  (Figure  8). 13 

Aldosterone  Escape  and  Atrial  Natriuretic 
Peptide  Resistance  in  Cardiac  Failure 

The  renal  site  of  action  of  vasopressin,  aldosterone, 
and  ANP  is  the  collecting  duct  in  the  terminal  portion 
of  the  nephron.  Either  a decrease  in  the  GFR  or  an  in- 
crease in  proximal  tubular  reabsorption,  or  both,  can  di- 


minish distal  sodium  and  water  delivery  to  the  site  of  ac- 
tion of  these  hormones  in  the  collecting  duct.  Because 
escape  from  the  sodium-retaining  effect  of  aldosterone 
is  dependent  on  an  increased  rate  of  delivery  of  sodium 
to  the  distal  nephron,  the  responses  to  arterial  underfill- 
ing may  diminish  sodium  delivery  to  the  collecting  duct, 
thereby  explaining  the  impaired  aldosterone  escape  that 
is  characteristic  of  arterial  underfilling  (Figure  9). 15 

In  circumstances  of  arterial  underfilling  due  to  either 
a decrease  in  cardiac  output  or  primary  peripheral  arter- 
ial vasodilation,  a number  of  factors  would  lead  to  a de- 
creased sodium  and  water  delivery  to  the  collecting  duct 
(Figure  10).30  Advanced  heart  failure  is  associated  with 
renal  vasoconstriction  and  a decrease  in  renal  perfusion 


Therapy 


Figure  13. — Enalapril  therapy  reduces  6-month  mortality  and  hormonal  levels  in  patients  with  severe 
congestive  heart  failure  (from  Swedberg  et  al40  with  permission).  A II  = angiotensin  II,  Aldo  = aldo- 
sterone, ANP  = atrial  natriuretic  peptide,  NE  = norepinephrine 
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Figure  14. — The  characteristics  of  underfilling  (left)  and  overflow  (right)  hypotheses  of  renal  sodium 
and  water  retention  in  cirrhosis  are  shown  (from  Schrier17  with  permission). 


that  decrease  distal  tubular  sodium  and  water  delivery. 
Moreover,  direct  effects  of  adrenergic  stimulation-’1  and 
angiotensin32-33  increase  proximal  tubular  sodium  and  wa- 
ter reabsorption.  Thus,  impaired  aldosterone  escape  sec- 
ondary to  the  consequences  of  arterial  underfilling 
suggest  that  aldosterone-mediated  sodium  retention  is 
important  in  heart  failure.  Support  for  this  conclusion  de- 
rives from  the  demonstration  that  large  doses  of  spirono- 
lactone (400  mg  per  day)  reverse  sodium  retention  in 
patients  with  heart  failure  (Figure  1 1).34 

A resistance  to  the  normal  diuretic  and  natriuretic  re- 
sponse to  exogenous  ANP  is  another  hallmark  of  heart 
failure  both  in  experimental  models35-36  and  in  humans.8-9 
There  are  several  explanations  for  this  ANP  resistance: 
inhibition  of  renal  ANP  receptors;  immunoreactive 
plasma  ANP  that  is  biologically  inactive;  or  increased 
neutral  endopeptidase  activity  in  the  proximal  tubule 
that  degrades  ANP,  thus  limiting  the  hormone  delivery 
to  the  distal  collecting-duct  sites  of  action.  These  three 
possibilities  for  ANP  resistance  should  be  associated 
with  decreased  activation  of  the  secondary  messenger 
for  ANP,  namely  cyclic  guanosine  monophosphate 
(cyclic  GMP).  When  cyclic  GMP  levels  are  measured  in 
the  urine  of  patients  with  heart  failure,  levels  are  in- 
creased and  are  correlated  with  plasma  ANP  concentra- 
tions. When  this  correlation  between  plasma  ANP  and 
urinary  cyclic  GMP  was  studied  in  patients  with  heart 
failure,  a linear  relationship  was  found  (Figure  12).37 
This  last  finding  supports  the  concept  that  diminished 
renal  distal  tubular  sodium  and  water  delivery  is  the 
mechanism  of  ANP  resistance  in  heart  failure,  rather 
than  the  aforementioned  other  possibilities. 

Because  increased  renal  adrenergic  tone  is  known  to 
increase  proximal  tubular  sodium  reabsorption,  renal 
denervation  in  animals  with  experimental  heart  failure 
might  be  expected  to  reverse  the  ANP  resistance.  Recent 
studies  have  indeed  shown  that  renal  denervation  re- 


verses the  resistance  to  ANP  in  experimental  heart  fail- 
ure.3sThe  first  detectable  hormonal  increase  in  heart  fail- 
ure is  the  plasma  ANP  level,  thus  raising  the  possibility 
that  the  early  onset  of  sodium  retention  in  cardiac  de- 
compensation is  delayed  by  ANP.  The  following  study 
provides  some  experimental  evidence  to  support  this 
possibility  in  early  heart  failure,  even  though  ANP  re- 
sistance characterizes  advanced  heart  failure.39  A com- 
parable decrease  in  mean  arterial  pressure  was  produced 
in  dogs  by  ventricular  tachycardia  and  thoracic  vena 
caval  constriction.  Whereas  plasma  ANP  levels  rose 
only  with  ventricular  tachycardia,  a decrease  in  sodium 
excretion  occurred  only  with  caval  constriction.  The  role 
of  the  increased  ANP  concentration  with  ventricular 
tachycardia  to  delay  sodium  retention  was  supported  by 
the  finding  that  caval  constriction  no  longer  caused 
sodium  retention  if  exogenous  ANP  was  simultaneously 
infused  to  produce  a plasma  ANP  concentration  compa- 
rable to  that  observed  with  ventricular  tachycardia. 
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Figure  15. — The  “peripheral  arterial  vasodilation  hypothesis”  is 
shown.  Normal  plasma  hormone  concentrations  indicate  rela- 
tive stimulation  in  the  presence  of  plasma  volume  expansion. 
Hypoalbuminemia  may  attenuate  plasma  volume  expansion 
(from  Schrier44  with  permission).  AVP  = arginine  vasopressin,  NE 
= norepinephrine 
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Figure  16. — The  plasma  renin  and  norepinephrine  concentrations  are  prognostic  indicators  in  pa- 
tients with  cirrhosis  (from  LlacfT5  with  permission). 


To  summarize,  with  heart  failure,  arterial  underfill- 
ing may  occur  due  to  a decrease  in  cardiac  output  with 
myocardial  disease  or  peripheral  arterial  vasodilation 
with  thyrotoxicosis  and  beriberi.  In  the  latter  cir- 
cumstance, however,  cardiac  dysfunction  may  also 
accompany  the  arterial  vasodilation.  With  advanced 
myocardial  disease,  the  compensatory  neurohumoral 
responses  in  cardiac  failure  may  become  maladaptive. 
For  example,  the  sodium  and  water  retention  may  cause 
pulmonary  congestion,  whereas  the  rise  in  peripheral 
vascular  resistance  increases  cardiac  afterload  and  myo- 
cardial metabolic  demand.  Results  of  the  CONSENSUS 
study  demonstrate  that  treatment  with  angiotensin- 


converting enzyme  inhibitor  decreases  six-month  mor- 
tality in  association  with  a decrease  in  plasma  levels  of 
angiotensin,  aldosterone,  norepinephrine,  and  ANP 
(Figure  13).4“ 

Cirrhosis 

In  Figure  14  are  shown  the  two  primary  hypotheses 
that  have  been  proposed  to  explain  the  sodium  and  wa- 
ter retention  and  ascites  formation  with  cirrhosis.17  With 
the  classic  “underfilling  hypothesis,”  portal  hyperten- 
sion causes  ascites  with  an  associated  decrease  in 
plasma  volume  that  causes  secondary  renal  sodium  and 
water  retention.41  When  the  plasma  volume  was  found 


Figure  17. — A correlation  is  seen  between  the  increase  in  systemic  vascular  resistance  and  the  in- 
crease in  water  load  excretion  from  immersion  alone  to  immersion  with  norepinephrine  infusion  (from 
Shapiro  et  al52  with  permission). 
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Figure  18. — A temporal  relationship  is  shown  between  de- 
creased peripheral  vascular  resistance  (top  panel)  and  increased 
sodium  space  (bottom  panel)  in  rats  with  prehepatic  portal 
hypertension  (shaded  bars)  versus  sham-operated  rats  (white 
bars)  (from  Albillos  et  al54  with  permission).  * = P<. 05 

to  be  expanded  in  cirrhosis  and  this  volume  expansion 
antedated  the  ascites  formation,  this  underfilling  hypoth- 
esis was  no  longer  tenable.  Thus,  the  “overflow  hypoth- 
esis” was  proposed.42  This  hypothesis  proposes  that  a 
diseased  liver,  or  some  consequence  such  as  an  increase 
in  intrahepatic  pressure,  causes  primary  sodium  and  wa- 
ter retention  with  the  expansion  of  the  plasma  volume. 
Ascites  then  occurs  because  of  the  overflow  of  the 
plasma  volume  expansion  into  the  abdominal  cavity  due 
to  portal  hypertension.  This  overflow  hypothesis,  how- 
ever, cannot  account  for  the  clinical  spectrum  of  cirrho- 
sis from  compensated  to  decompensated  to  the  hepa- 
torenal syndrome  states.  This  is  because  the  expansion 
of  the  plasma  volume,  on  both  the  venous  and  arterial 
sides  of  the  circulation,  cannot  explain  the  progressive 
activation  of  the  neurohumoral  profile  that  characterizes 
both  progressive  cirrhosis  and  arterial  underfilling. 

The  “peripheral  arterial  vasodilation  hypothesis”  was 
therefore  proposed.43  As  shown  in  Figure  15,  this  hy- 
pothesis explains  the  rise  in  cardiac  output,  the  fall  in 
mean  arterial  pressure,  and  stimulation  of  the  neurohu- 
moral profile  of  arterial  underfilling  over  the  entire  clin- 
ical spectrum  of  liver  disease.44  With  this  hypothesis, 
patients  with  cirrhosis  with  pretreatment  hyponatremia 
and  the  highest  plasma  renin,  aldosterone,  norepineph- 
rine, and  vasopressin  levels  should  have  the  worst  prog- 
nosis. That  is  indeed  the  case.  As  shown  in  Figure  16, 


those  patients  with  cirrhosis  with  the  highest  plasma 
renin  and  norepinephrine  activities  have  the  poorest  sur- 
vival rates.43 

Using  a complementary  DNA  probe  for  the  prepro- 
hormone, levels  of  the  hypothalamic  messenger  RNA 
for  vasopressin  were  shown  to  be  increased  in  experi- 
mental cirrhosis.44  Thus,  in  cirrhosis,  there  is  not  only 
an  increased  release  of  vasopressin  from  the  pituitary, 
but  also  an  enhanced  hypothalamic  biosynthesis  occurs, 
as  is  also  characteristic  of  heart  failure. 

It  is  clear  that  patients  with  cirrhosis  differ  in  their 
degree  of  arterial  underfilling  and  may  be  separated  by 
their  capacity  to  excrete  a water  load  of  20  ml  per  kg  of 
body  weight.  Those  patients  with  cirrhosis  who  have  im- 
paired water  excretion  demonstrate  more  evidence  of  ar- 
terial underfilling  than  patients  with  cirrhosis  who 
normally  excrete  the  same  20-ml-per-kg  water  load.47 
Nonexcreting  patients  have  lower  plasma  sodium  con- 
centrations, higher  urinary  osmolalities,  and  higher 
plasma  renin,  aldosterone,  norepinephrine,  and  vaso- 
pressin concentrations  than  patients  who  excrete  a wa- 
ter load  normally.47  In  26  patients  with  cirrhosis,  there 
was  a significant  correlation  between  plasma  norepi- 
nephrine, as  an  index  of  sympathetic  activity,  and 
plasma  vasopressin  and  renin  activity.  The  administra- 
tion of  a V,  vasopressin  antagonist  has  been  shown  to 
improve  water  excreting  and  diluting  ability  in  experi- 
mental cirrhosis,48  thus  incriminating  the  nonosmotic  re- 
lease of  vasopressin  in  water  retention.  There  is  also  a 
role  of  the  V,  vasopressin  receptor  in  maintaining  blood 
pressures  in  patients  with  cirrhosis.44  In  experimental  cir- 
rhosis, the  V,  vasopressin  vascular  antagonist  causes  a 
fall  in  blood  pressure,  indicating  that  vasopressin,  as 
well  as  angiotensin  and  the  sympathetic  nervous  system, 
is  an  important  factor  in  maintaining  arterial  circulatory 
integrity  in  cirrhosis. 

In  these  same  26  patients  with  cirrhosis  studied  on  a 
constant  sodium  intake,  there  was  a significant  positive 
correlation  between  plasma  renin  activity  and  plasma 
norepinephrine  levels  and  a negative  correlation  between 
urinary  sodium  excretion  and  plasma  norepinephrine 
levels.47  These  results  are  consonant  with  a role  of  an- 
giotensin and  adrenergic  stimulation  in  decreasing 
sodium  delivery  to  the  distal  nephron  in  cirrhosis,  as  oc- 
curs in  heart  failure.  The  sodium  and  water  retention  in 
cirrhosis  clearly  is  also  due  to  extrarenal  events,  as  the 
kidneys  of  patients  with  the  hepatorenal  syndrome  have 
been  shown  to  be  no  longer  retaining  sodium  when 
transplanted  to  recipients  with  normal  livers,50  or  when 
normal  livers  are  transplanted  into  these  patients  with 
the  hepatorenal  syndrome.51 

On  this  background,  a combined  maneuver  of  head- 
out  water  immersion  and  administering  exogenous  nor- 
epinephrine to  reverse  arterial  vasodilation  was  studied 
in  hyponatremic,  ascitic  patients  with  cirrhosis  in  an  ef- 
fort to  reverse  the  sodium  and  water  retention.52  The  re- 
sults demonstrated  that  this  maneuver  returned  sodium 
and  water  excretion  to  normal  in  these  patients  with  ad- 
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Figure  19. — Baseline  systemic  hemodynamic  measurements  and  hepatic  venous  pressure  gradient 
are  shown,  as  an  index  of  portal  pressure,  in  a group  of  19  cirrhotic  patients  without  a history  of 
sodium  retention  treated  with  mineralocorticoids  (from  La  Villa  et  al5S  with  permission).  Escape  (n  = 
15):  patients  who  showed  a mineralocorticoid  escape  phenomenon  and  did  not  develop  ascites; 
Ascites  (n  = 4):  patients  in  whom  persistent  sodium  retention  and  ascites  developed  during  mineralo- 
corticoid administration;  NS  = not  significant 


vanced  cirrhosis,  thus  supporting  the  concept  that  arter- 
ial underfilling  due  to  arterial  vasodilation  in  the 
splanchnic  and  other  vascular  beds  is  the  cause  of 
sodium  and  water  retention.  Further  support  from  these 
results  for  the  peripheral  arterial  vasodilation  hypothe- 
sis was  the  finding  of  a strong  correlation  between  the 
increment  in  water  excretion  and  that  in  systemic  vas- 
cular resistance  (Figure  17).  As  in  heart  failure,  there  is 
evidence  for  an  important  role  of  aldosterone  in  the 
sodium  retention  that  occurs  in  cirrhosis.  Investigators 


showed  that  16  of  21  patients  with  cirrhosis  treated  over 
three  to  four  weeks  with  large  doses  of  the  competitive 
aldosterone  antagonist  spironolactone  had  resolution  of 
their  ascites,  in  contrast  to  only  4 of  22  matched,  un- 
treated patients  with  cirrhosis.53 

Studies  in  rats  with  portal  hypertension  due  to  por- 
tal vein  constriction  provide  information  about  the  tem- 
poral relationship  between  portal  hypertension, 
splanchnic  vasodilation,  and  sodium  retention.54  As 
shown  in  Figure  18,  a fall  in  systemic  vascular  resistance 


Figure  20. — Mean  blood  pressures  are  shown  under  basal  conditions  and  after  the  administration 
of  sustained,  increasing  doses  of  Nco-nitro-L-arginine  in  cirrhotic  (-0-)  and  control  (-•-)  rats.  Data 
are  given  as  mean  ± standard  error  of  the  mean.  P values  given  in  the  figure  are  those  obtained 
when  comparing  cirrhotic  and  control  rats  (from  Claria  et  alS6with  permission).  * = P<. 005  versus 
baseline  values 
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Figure  21. — The  peripheral  arterial  vasodilation  hypothesis  in 
pregnancy  is  illustrated.  AVP  = arginine  vasopressin,  NO  = ni- 
tric oxide,  SNS  = sympathetic  nervous  system 

occurs  within  24  hours  after  the  onset  of  acute  portal  hy- 
pertension, whereas  a rise  in  total  body  sodium  first  oc- 
curs within  48  hours  after  the  onset  of  portal 
hypertension.  These  results  are  compatible  with  arterial 
underfilling  due  to  arterial  vasodilation  initiating  sodium 
retention  in  association  with  portal  hypertension. 

Studies  in  patients  with  compensated  cirrhosis  with- 
out ascites  provide  further  important  information  about 
the  mechanisms  of  sodium  retention  and  ascites  forma- 
tion. These  studies  examined  the  capacity  to  escape  from 
the  sodium-retaining  effect  of  mineralocorticoid  hor- 
mone. In  support  of  the  peripheral  arterial  vasodilation 
hypothesis,  ascites  developed  in  those  patients  who  did 
not  have  mineralocorticoid  escape,  and  they  had  lower 
systemic  vascular  resistances  and  higher  cardiac  outputs 
than  those  patients  who  had  mineralocorticoid  escape 
(Figure  19).55  No  difference  occurred  in  the  hepatic  ve- 
nous pressure  gradient,  as  an  index  of  portal  hyperten- 
sion and  intrahepatic  pressure,  between  these  two  groups 
of  cirrhotic  patients.  In  vasodilated  patients,  plasma 
renin  activity  was  also  not  suppressed,  and  their  plasma 
ANP  levels  were  not  increased  during  mineralocorticoid 
administration. 

What  causes  the  systemic  vasodilation  in  cirrhosis? 
There  is  now  substantial  evidence  suggesting  that  at 
least  one  factor  in  the  vasodilation  associated  with  cir- 
rhosis is  the  induction  of  nitric  oxide  synthase  in  either 
vascular  smooth  muscle,  endothelial  cells,  or  both. 
Administering  L-arginine  analogues,  which  block  nitric 
oxide  synthase,  has  been  shown  to  increase  the  mean  ar- 
terial pressure  in  a dose-response  manner  so  that  with 
maximal  doses  there  is  no  difference  in  arterial  pressures 
between  control  and  cirrhotic  animals  (Figure  20). 56 
Because  plasma  endotoxin  concentrations  have  been 
shown  to  be  increased  in  cirrhosis57  and  endotoxin  may 
induce  nitric  oxide  synthase  in  vascular  smooth  mus- 


cle,58-59 these  results  support  a role  of  nitric  oxide — that 
is,  endothelium-derived  relaxing  factor — in  the  vasodi- 
lation associated  with  cirrhosis.  Other  vasodilators,  how- 
ever, as  well  as  portosystemic  shunting,  may  also  be 
involved  in  the  later  stages  of  cirrhosis.60'69 

A resistance  in  ANP  has  also  been  shown  to  occur  in 
cirrhosis  in  a manner  similar  to  that  in  cardiac  failure. 
There  also  does  not  seem  to  be  any  defect  in  the  biologic 
activity  of  ANP  receptor  activation  because  exogenous 
ANP  has  been  shown  to  increase  urinary  cyclic  GMP 
levels  even  in  those  cirrhotic  patients  whose  urinary 
flow  or  sodium  excretion  rates  did  not  increase  in  re- 
sponse to  increasing  doses  of  exogenous  ANP.7"-7' 
Evidence  for  diminished  distal  sodium  and  water  deliv- 
ery due  to  the  consequences  of  arterial  vasodilation 
(Figure  10)  as  a cause  for  the  ANP  resistance  is  the  find- 
ing that  this  phenomenon  can  be  reversed  by  renal 
denervation  in  experimental  cirrhosis  in  rats.72 

Local  effects  of  arterial  vasodilation  also  contribute 
to  sodium  and  water  retention  in  cirrhosis  and  other  va- 
sodilated states.  Specifically,  albumin  distribution  space 
and  interstitial  compliance  have  been  shown  to  be  in- 
creased in  both  cirrhotic  rats”  and  normal  rats  treated 
with  the  arterial  vasodilator  minoxidil.74  Thus,  a relative 
increase  in  interstitial  oncotic  pressure  and  a decrease 
in  interstitial  hydrostatic  pressure  with  the  dilation  of 
precapillary  arteriolar  sphincters  would  be  expected  to 
predispose  to  edema  formation. 

To  summarize,  peripheral  arterial  vasodilation  in  cir- 
rhosis causes  arterial  underfilling  and  adaptive  neurohu- 
moral  responses  that  can  become  maladaptive  in 
extreme  circumstances.  Specifically,  the  resultant  ascites 
formation  predisposes  to  spontaneous  bacterial  peritoni- 
tis, the  renal  vasoconstriction  predisposes  to  the 
hepatorenal  syndrome,  and  the  increased  splanchnic  va- 
sodilation and  flow  are  major  contributors  to  the  portal 
hypertension  and  esophageal  varices,  all  of  which  com- 
bine to  increase  morbidity  and  mortality  in  patients  with 
cirrhosis.  A therapeutic  strategy  to  reverse  these  extra- 
hepatic  consequences  of  cirrhosis  could  be  designed  to 
attenuate  these  causes  of  morbidity  and  mortality  in  this 
disorder.  Administering  an  orally  active,  long-acting  V, 
agonist,  (3-blockers,  or  somatostatin  to  decrease  splanch- 
nic flow  and  an  early  prophylactic  LeVeen  peritoneove- 
nous  shunt  should  decrease  the  arterial  underfilling  in 
cirrhosis.75  This  approach  should  then  suppress  the  neu- 
rohumoral  responses  to  arterial  underfilling  and  thereby 
prevent  the  hepatorenal  syndrome;  allow  for  aldosterone 
escape,  thus  preventing  ascites  formation  and  sponta- 
neous bacterial  peritonitis;  and  decrease  splanchnic  flow 
with  a lowering  of  the  portal  pressure,  thus  diminishing 
the  morbidity  and  mortality  of  esophageal  variceal 
bleeding. 

Pregnancy 

Pregnancy  is  associated  with  a 30%  to  50%  increase 
in  extracellular  fluid,  plasma,  and  blood  volume  and  a 
30%  to  50%  increase  in  cardiac  output,  GFR,  and  renal 
blood  flow.  Primary  renal  sodium  and  water  retention 
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Figure  22.— The  pathophysiologic  schema  for  preeclampsia  and  eclampsia  is  shown  (from  Abraham 
et  al37  with  permission).  EDRF  = endothelium-derived  relaxing  factor;  CFR  = glomerular  filtration  rate; 
HELLP  = hemolysis,  elevated  liver  enzymes,  and  low  platelet  count;  PGE  = prostaglandin  E;  PGI  = 
prostaglandin  I;  RBF  = renal  blood  flow 


has  been  suggested  to  account  for  these  changes  associ- 
ated with  normal  pregnancy.  Several  important  factors, 
however,  suggest  that  primary  arterial  vasodilation  caus- 
ing arterial  underfilling  with  secondary  sodium  and  wa- 
ter excretion  occurs  in  pregnancy.  For  example,  a fall  in 
systolic  and  diastolic  blood  pressures  occurs  in  the  first 
trimester  of  pregnancy  despite  an  increase  in  the  blood 
volume.76  The  renin-angiotensin-aldosterone  axis  is  ac- 
tivated early  in  pregnancy,  an  effect  also  expected  with 
arterial  underfilling  due  to  peripheral  arterial  vasodila- 
tion,77 whereas  primary  volume  expansion  would  be  ex- 
pected to  suppress  these  hormones.  The  increase  in  GFR 
and  renal  blood  flow  in  pregnancy  precedes  the  expan- 
sion of  the  blood  volume,78  thus  suggesting  primary  re- 
nal vasodilation.  Additional  important  findings  in 
pregnancy  are  the  "resetting”  of  the  vasopressin-osmore- 
ceptor79 and  the  volume  depletion-vasopressin  relation- 
ships80 in  a direction  suggestive  of  arterial  underfilling 
due  to  systemic  arterial  vasodilation. 

Emerging  evidence  suggests  that  nitric  oxide  medi- 
ates the  peripheral  arterial  vasodilation  of  pregnancy. 
Long-term  blockade  of  nitric  oxide  synthase  with  nitro- 
L-arginine  methylester  is  associated  with  a return  to  nor- 
mal of  mean  arterial  pressures  in  pregnant  rats  compared 
with  controls.81  Moreover,  in  the  same  study,  the  admin- 
istration of  an  L-arginine  bolus  was  associated  with  a 
substantially  greater  fall  in  mean  arterial  pressures  in 
pregnant  than  in  nonpregnant  rats.  Hormones  known  to 
increase  in  pregnancy,  such  as  estrogen  and  proges- 
terone, have  been  shown  to  induce  nitric  oxide  synthase 
in  in  vitro  experiments.82,83  Further  support  for  a role  for 
nitric  oxide  in  the  vasodilation  of  pregnancy  derives 
from  the  correlation  between  urinary  cyclic  GMP,  the 


secondary  messenger  of  nitric  oxide,  and  urinary  nitrate 
excretion,  a metabolite  of  nitric  oxide.84,85  Recent  pre- 
liminary studies  from  our  laboratory  also  have  shown  an 
effect  of  nitro-L-arginine  methylester  on  the  response  of 
aortic  rings  without  endothelium  to  phenylephrine  in 
pregnant  but  not  nonpregnant  rats.  The  resistance  to  an- 
giotensin. norepinephrine,  and  vasopressin  that  charac- 
terizes normal  pregnancy  has  also  been  shown  to  be 
reversed  by  the  blockade  of  nitric  oxide  synthase.86  In 
Figure  21  is  shown  the  hypothesis  whereby  nitric  oxide- 
induced  arterial  vasodilation  initiates  arterial  underfill- 
ing in  pregnancy.  Moreover,  endothelial  damage  in 
pregnancy,  perhaps  due  to  a circulating  toxin  released 
from  an  ischemic  placenta,  may  initiate  the  events  lead- 
ing to  the  preeclampsia-eclampsia  state.87  These  events 
are  shown  in  Figure  22,  including  increased  sensitivity 
to  pressor  hormones,  a decrease  in  the  GFR  and  renal 
blood  flow,  and  failure  to  escape  from  the  sodium-re- 
taining effect  of  aldosterone,  all  combining  to  cause  pro- 
teinuria, hypertension,  and  edema — the  hallmarks  of  the 
preeclampsia-eclampsia  state.88 

In  conclusion,  to  quote  John  Masefield:  “What  is  life, 
the  thing  of  watery  salt  held  in  cohesion  by  unresting 
cells  which  work,  they  know  not  why,  which  never  halt 
myself  unwitting  where  their  master  dwells.”  Our  uni- 
fying hypothesis  of  body  fluid  volume  regulation  indi- 
cates that  “the  master”  dwells  in  the  arterial  circulation. 
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Important  Advances  in  Clinical  Medicine 


Nuclear  Medicine 

Kenneth  Lyons,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  nu- 
clear medicine.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authorita- 
tive reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  gene  redly  given  for  those  who  may  be  unfamiliar  with 
a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory'  Panel  to  the  Section  on  Nuclear  Medicine  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Lyons  and  the  panel. 


Bone  Pain  and  Radionuclide  Therapy 

Therapy  for  bone  pain  associated  with  skeletal  metasta- 
tic disease  often  presents  as  a challenging  clinical  prob- 
lem. An  important  advance  came  with  the  recent  United 
States  Food  and  Drug  Administration  (FDA)  approval  of 
strontium  89  for  the  treatment  of  bone  pain  due  to  neo- 
plastic disease.  Strontium  89  (Metastron)  is  one  among 
several  agents  that  has  received  a great  deal  of  attention  in 
recent  years  as  another  possible  therapeutic  option. 

(3-Emitting  radioactive  agents  have  been  used  in  the 
treatment  or  palliation  of  a number  of  diseases.  In  contrast 
to  brachytherapy.  (3-emitters  are  unsealed  radioactive 
sources  given  intravenously,  orally,  or  intracavitarily.  For 
more  than  30  years,  nuclear  medicine  has  used  a (3-emit- 
ter,  sodium  iodide  I 131,  for  the  treatment  of  benign  and 
malignant  thyroid  diseases,  including  hyperthyroidism 
and  thyroid  carcinoma.  Radioactive  phosphorus  (12P)  has 
been  effective  for  the  treatment  of  polycythemia  vera, 
bone  metastases,  and  the  intracavitary  treatment  of  malig- 
nant effusion.  Over  the  past  40  years,  ,:P-sodium  phos- 
phate treatment  of  painful  skeletal  metastatic  disease 
resulted  in  the  control  of  symptoms  in  60%  to  90%  of  pa- 
tients. This  therapy  is  limited  by  its  hemopoietic  depres- 
sion, with  a decrease  in  leukocytes  and  platelets,  and  its 
being  taken  up  by  normal  tissue  such  as  the  liver. 

The  use  of  strontium  89  has  been  highly  successful  for 
the  palliative  treatment  of  bone  pain  due  to  neoplastic  dis- 
ease. Minimal  depression  of  leukocyte  and  platelet  counts 
is  rarely  of  clinical  importance.  The  strontium  89  infusion 
is  done  as  an  outpatient  therapy.  In  contrast  to  chemother- 
apy, there  is  no  associated  nausea  and  vomiting.  Treatment 
can  be  readministered  at  three-month  intervals.  The  cur- 
rent approach  requires  the  recording  of  widespread  skele- 
tal disease  by  bone  scintigraphy  within  a month  of 
treatment.  In  addition,  a current  complete  blood  count  is 
reviewed  before  treatment  for  a leukocyte  count  of  at  least 
2.4  X 109  per  liter  (2,400  per  mm')  and  a platelet  count  of 


at  least  60  X 109  per  liter  (60,000  per  mm1). 

Patients  receive  the  infusion  over  several  minutes  and 
are  monitored  for  about  20  minutes  after  the  infusion.  A 
patient’s  pain  medication  can  be  decreased  an  average  of 
50%  to  60%  after  a successful  treatment  response.  The  re- 
sponse rate  to  strontium  89  therapy  is  about  76%.  Because 
the  radioactivity  that  is  not  taken  up  by  the  bone  is  excreted 
into  the  urine,  incontinent  patients  must  be  catheterized  for 
72  hours  following  treatment. 

A transient  worsening  of  bone  pain  called  the  “flare 
phenomenon”  occurs  in  about  5%  of  patients  treated  with 
strontium  89.  Thought  to  be  a worsening  of  symptoms  due 
to  a response  to  the  strontium  89  therapy,  it  may  occur  48 
to  72  hours  after  the  dose  is  given,  may  last  for  three  to  five 
days,  and  can  be  effectively  treated  with  analgesics  or  cor- 
ticosteroids. Newer  agents,  such  as  samarium  153  and  rhe- 
nium 186,  which  are  soon  to  be  approved  by  the  FDA, 
seem  to  allow  concurrent  treatment  and  bone  imaging  be- 
cause of  the  favorable  imaging  energies  not  seen  with  the 
pure  (3-emitters  such  as  3:P  or  89Sr.  These  agents  are  impor- 
tant new  adjuncts  in  the  care  of  patients  with  painful  skele- 
tal metastatic  disease. 

PENNY  VANDE  STREEK.  DO 
ROBERT  CARRETTA,  MD 
FREDERICK  L.WEILAND.  MD 
Roseville,  California 
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New  Diagnostic  Tests  Combining 
Drugs  and  Nuclear  Medicine 

Several  relatively  new  diagnostic  applications  in  nu- 
clear imaging  rely  on  an  assessment  of  the  response  to  an 
administered  drug.  Cholecystokinin-augmented  gallblad- 
der scintigraphy  is  useful  in  patients  with  possible  biliary 
dyskinesia  who  have  no  disease  on  ultrasonography  and  a 
normal-appearing  gallbladder  during  biliary  scintigraphy. 
Sincalide  (Kinevac),  a biologically  active  fragment  of 
cholecystokinin,  is  given  in  a standard  dose  followed  by 
dynamic  imaging  of  the  gallbladder  during  a nuclear  biliary 
scan.  Normally  at  least  40%  of  bile  is  ejected.  Abnormal 
studies  indicate  a high  probability  of  occult  gallbladder  dis- 
ease— particularly  if  the  pain  is  reproduced — and  predict 
the  relief  of  symptoms  after  cholecystectomy. 

Intravenous  dipyridamole  (Persantine).  adenosine,  or 
dobutamine  to  produce  stress  for  myocardial  perfusion 
imaging  allows  the  evaluation  of  coronary  artery  disease 
in  patients  who  cannot  perform  adequate  exercise  because 
of  noncardiac  limitations  such  as  orthopedic  or  pulmonary 
disease.  A drug  protocol  is  substituted  for  the  treadmill, 
and  myocardial  perfusion  imaging  with  thallium  or  ses- 
tamibi  is  done  in  the  same  manner  as  with  exercise. 
Dipyridamole  produces  inhomogeneity  of  coronary  artery 
flow  and  myocardial  perfusion  because  it  is  a potent  va- 
sodilator. Fixed  stenoses  cannot  dilate,  but  normal  coro- 
nary arteries  do.  In  regional  coronary  artery  disease,  a 
discrepancy  in  perfusion  is  mirrored  by  a defect  on  the 
subsequent  images.  Resting  scans  are  compared  to  differ- 
entiate scar  from  viable  myocardium,  just  as  in  exercise 
studies.  Accuracy  for  detecting  coronary  artery  disease  is 
similar  to  that  with  imaging  after  treadmill  stress,  with  no 
increase  in  morbidity. 

In  much  the  same  way,  acetazolamide  (Diamox),  a po- 
tent cerebral  vasodilator,  may  be  used  with  perfusion  brain 
scanning  to  unmask  cerebrovascular  disease.  A relatively 
new  brain  scanning  tracer,  technetium  Tc  99m  exa- 
metazine  (hexamethyl-propyleneamine  oxime;  Ceretec),  is 
rapidly  cleared  from  the  circulation  and  distributes  in  the 
brain  tissue  according  to  blood  flow.  With  tomographic 
imaging,  there  are  varied  applications  in  neurologic  disor- 
ders, particularly  in  cerebrovascular  disease.  Previous  in- 
farction of  the  brain  causes  perfusion  defects  that  are 
detected  much  as  is  myocardial  infarction.  When  acetazo- 
lamide is  administered  intravenously  10  to  15  minutes  be- 
fore the  flow-directed  tracer,  relative  inhomogeneity  of 
cerebral  blood  flow  is  caused  by  the  same  mechanism  de- 
scribed for  the  heart.  This  procedure  has  proved  useful  in 
detecting  both  extracranial  and  intracranial  stenoses. 

Interventional  renography  provides  improved  noninva- 
sive  diagnosis  of  renal  artery  stenosis  as  a cause  of  curable 
hypertension.  Captopril  (Capoten),  an  angiotensin-con- 
verting  enzyme  inhibitor,  given  orally  before  a standard 
renogram  (‘NmTc-pentetate  or  ‘"'"Tc-mertiatide  [TechneScan 
MAG  3])  reverses  the  compensatory  effect  of  angiotensin 
that  maintains  glomerular  filtration  in  renal  artery  stenosis, 
potentiating  asymmetric  isotope  uptake.  Highly  specific 
results  are  obtained  when  the  captopril  study  is  abnormal 


and  a baseline  study  (without  angiotensin-converting  en- 
zyme inhibitor)  is  normal  or  less  abnormal.  Accuracy  has 
approached  95%  for  renal  artery  stenosis  in  some  studies. 
These  results  rival  those  with  the  more  invasive  and  costly 
digital  subtraction  angiography. 

Diuretic  renography  helps  assess  the  functional  rele- 
vance of  urinary  tract  narrowing  and  the  accompanying 
dilatation  seen  on  both  nuclear  and  contrast  radiographic 
techniques.  If  the  retention  of  isotope  in  the  collecting 
system  persists  (or  is  increasing)  late  in  the  course  of  a 
standard  renographic  study,  giving  furosemide  causes  ac- 
celerated clearance  in  patients  with  functional  dilatation 
but  not  in  those  with  obstruction.  Assessment  by  diuretic 
renography  correlates  well  with  the  more  invasive 
Whittaker  test. 

These  five  applications  of  pharmacologic  intervention 
are  readily  instituted  and  applied  in  current-generation 
nuclear  medicine  departments  and  provide  additional  di- 
agnostic information  in  many  clinical  conditions. 

RICHARD  W.  MYERS,  MD 

Sacramento,  California 
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Bone  Imaging  Using  Single-Photon 
Emission  Computed  Tomography 

The  unique  sensitive  of  radioisotope  bone  scanning  in 
detecting  skeletal  abnormalities  is  established,  but  until  re- 
cently this  procedure  could  not  produce  images  of  complex 
structures,  such  as  the  spine,  with  the  anatomic  clarity  of 
newer  diagnostic  radiographic  techniques.  An  advantage  of 
computed  tomography  (CT)  and  magnetic  resonance 
imaging  (MRI)  is  the  tomographic,  or  thin-section,  display 
of  results,  which  eliminates  adjacent  overlapping  struc- 
tures. Bone  scans  can  now  be  displayed  in  tomographic 
format  using  gamma  cameras  that  rotate  around  patients, 
producing  thin-section  images  analogous  to  those  of  CT 
and  MRI.  This  procedure,  called  single-photon  emission 
computed  tomography  (SPECT),  combines  the  high  sensi- 
tivity of  bone  scanning  with  the  precise  anatomic  localiza- 
tion of  an  abnormality. 

Bone  imaging  using  SPECT  is  particularly  useful  in 
patients  with  back,  pelvic,  or  hip  abnormalities.  These  pa- 
tients commonly  undergo  scanning  to  discover  the  cause 
of  regional  pain  or  to  evaluate  the  importance  of  a radio- 
graphically discovered  abnormality.  Bone  scanning  may 
uncover  a lesion,  yet  diagnosis  of  the  underlying  condition 
may  not  be  possible  unless  the  abnormality  is  correctly  lo- 
calized to  a specific  anatomic  site. 

For  example,  bone  SPECT  can  detect,  localize,  and 
differentiate  between  abnormalities  in  lumbar  vertebral 
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bodies,  pedicles,  vertebral  arches  (including  facet  joints 
and  pars  interarticularis  areas),  or  disc  spaces.  Such  infor- 
mation results  in  accurately  detecting  and  localizing  frac- 
tures (differentiating  vertebral  body,  pedicle,  facet,  and 
pars  interarticularis  locations),  infections  (including  disci- 
tis),  neoplasms  (ranging  from  malignant  tumors  in  verte- 
bral bodies  and  pedicles  to  osteoid  osteomas  in  lamina 
sites),  and  joint  disease  (distinguishing  between  articular 
facets  and  disc  space-oriented  abnormalities).  The  origin 
of  pelvic  pain  can  be  localized  to  sacroiliac  joints  or  hips, 
and  for  the  hips,  SPECT  can  discriminate  between  degen- 
erative joint  disease,  avascular  necrosis,  tumors,  inflam- 
mation, or  fractures. 

Bone  imaging  of  many  sites  using  SPECT  is  superior 
to  conventional  bone  scanning.  A normal-appearing  con- 
ventional bone  scan  may  harbor  a lesion  uncovered  by 
SPECT.  This  tomographic  technique  improves  diagnostic 
accuracy  and  also  results  in  more  meaningful  consulta- 
tions with  referring  physicians  and  diagnostic  radiolo- 
gists. The  cost  of  a bone  scan  is  generally  less  than  that  of 
a CT  scan,  but  more  than  standard  radiographs.  Bone 
scanning  using  SPECT  is  superior  to  conventional  radiog- 
raphy, and  some  investigators  report  more  abnormalities 
shown  by  SPECT  in  patients  with  chronic  low  back  pain 
than  by  CT. 

GARY  F.  GATES,  MD 
Portland,  Oregon 
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Positron  Emission  Tomographic 
Oncology 

Computed  tomography  (CT)  and  magnetic  resonance 
imaging  (MRI)  are  elegant  structural — that  is,  anatomical 
— imaging  methods  that  have  been  used  extensively  in  the 
diagnosis  and  staging  of  neoplasms  and  in  follow-up  af- 
ter initial  specific  therapies,  particularly  in  the  postther- 
apy evaluation  of  suspected  residual  or  recurrent 
neoplasm.  Structural  characteristics,  however,  are  not  suf- 
ficient to  determine  malignancy  or  to  assess  the  distribu- 
tion and  extent  of  metabolically  active  tumor(s).  Positron 
emission  tomography  (PET)  is  now  showing  its  value  as 
an  imaging  modality  to  identify  the  presence,  extent,  dis- 
tribution, and  metabolic  character  of  a wide  variety  of 
neoplasms.  Positron-emitting  radiotracers  have  been  syn- 
thesized and  used  to  probe  perfusion,  oxygen  metabo- 
lism, glucose  metabolism,  protein  synthesis,  nucleic  acid 
metabolism,  receptor  concentrations,  and  tissue  ischemia. 

Of  these  agents,  fludeoxyglucose  F 1 8 (ISFDG)  has  be- 
come the  most  used  PET  radiotracer  in  both  research  and 
clinical  applications.  The  active  uptake  and  concentration 


of  'TDG  in  neoplasms  provides  the  positive  signal  for  tu- 
mor identification  in  special  scanning  systems  (PET  scan- 
ners) capable  of  detecting  photons  from  the  decay  of  the 
18F  isotope. 

Researchers  at  the  National  Institutes  of  Health  have 
shown  that  the  amount  of  ll(FDG  uptake  in  brain  tumors  is 
more  predictive  of  prognosis  than  tumor  grade  or  loca- 
tion. Initially  low-grade  tumors  may  undergo  malignant 
degeneration  that  can  be  detected  by  PET,  and  following 
therapy,  PET  can  identify  sites  of  recurrence  and  distin- 
guish these  from  regions  of  necrosis  and  fibrosis.  Positron 
emission  tomography  is  frequently  used  to  guide  biopsy 
studies  toward  the  most  metabolically  active  regions  of 
tumors. 

Head  and  neck  tumors  that  are  initially  fairly  well  de- 
fined by  CT  and  MRI  may  be  associated  with  contralat- 
eral disease  and  ipsilateral  lymph  nodes  smaller  than  1 
cm;  PET  can  determine  which  of  these  is  metabolically 
active.  These  tumors  frequently  recur  following  initial 
surgical  therapy  and  subsequent  radiotherapy,  which  pro- 
duce distortions  in  local  tissues  when  assessed  by  CT  and 
MRI.  When  tumors  recur,  the  PET  signal  may  not  be  af- 
fected by  the  preceding  treatments. 

Lung  cancers  have  been  accurately  diagnosed  and 
staged  with  PET,  which  according  to  published  reports  has 
sensitivities  and  specificities  in  excess  of  90%  for  diagnos- 
ing solitary  pulmonary  nodules  and  staging  the  medi- 
astinum. Published  data  suggest  that  CT  has  limited 
sensitivity  and  specificity  for  diagnosing  and  staging  lung 
cancers.  If  used  in  the  initial  evaluation  of  solitary  pul- 
monary nodules,  PET  may  reduce  the  number  of  thoracot- 
omies that  are  being  done  for  benign  solitary  pulmonary 
nodules  as  well  as  complications  associated  with  transtho- 
racic needle  biopsies  and  thoracotomies.  A prospective 
multi-institutional  study  of  solitary  pulmonary  nodules  will 
be  completed  before  the  end  of  1994.  Similar  efforts  are 
under  way  with  breast  and  colorectal  cancers.  A recently 
published  study  on  a series  of  patients  with  ovarian  carci- 
noma reported  that  PET  has  greater  positive  and  negative 
predictive  values  than  CT  for  diagnosing  pelvic  malignant 
neoplasms.  But  when  PET  and  CT  results  are  combined, 
the  negative  predictive  value  approaches  100%.  This  would 
be  valuable  in  avoiding  second-look  operations. 

Other  settings  where  PET  has  proved  useful  are  in 
evaluating  the  site  and  extent  of  residual  or  recurrent  thy- 
roid cancer,  distinguishing  carcinoma  of  the  pancreas 
from  chronic  pancreatitis  and  bone  metastasis  from  be- 
nign bone  fractures,  and  identifying  malignant  transfor- 
mation in  initially  benign  lesions.  Whole-body  PET  scans 
can  frequently  locate  an  occult  primary  while  assessing 
the  extent  of  associated  metastases.  Some  infections, 
however,  can  produce  a positive  IHFDG  uptake  and  there- 
fore could  lead  to  false-positive  results. 

MICHAEL  A.  LAWSON,  MD 

Phoenix,  Arizona 
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Monoclonal  Antibody  Imaging  of 
Colorectal  and  Ovarian  Cancer 

A monoclonal  antibody  labeled  with  indium  111,  satu- 
momab  pendetide  (OncoScint  CR/OV),  was  recently  ap- 
proved by  the  United  States  Food  and  Drug  Administration 
and  now  is  routinely  available  for  the  imaging  of  colorec- 
tal and  recurrent  ovarian  cancers.  The  radiopharmaceutical 
is  given  intravenously,  and  imaging  is  done  within  three  to 
five  days. 

OncoScint  CR/OV  is  more  sensitive  than  computed 
tomography  (CT)  for  the  detection  of  cancer  in  the  pelvis 
(OncoScint  CR/OV  74%,  CT  57%),  mesentery,  and 
retroperitoneum  (OncoScint  CR/OV  66%,  CT  34%),  but 
less  sensitive  in  the  liver  (41%  versus  84%).  It  can  detect 
metastatic  disease  in  normal-sized  lymph  nodes  and  can 
distinguish  between  scar  tissue  and  recurrent  cancer.  The 
positive  predictive  value  of  OncoScint  CR/OV  is  97%  for 
colorectal  cancer  and  83%  for  recurrent  ovarian  cancer. 
Consequently,  a focus  of  uptake  usually  indicates  disease. 
The  negative  predictive  value,  however,  is  only  19%  and 
29%,  respectively,  so  a normal  scan  does  not  rule  out  re- 
current disease. 

When  used  appropriately,  OncoScint  CR/OV  can  be 
both  clinically  efficacious  and  cost-effective.  Its  use  can 
cause  a false-positive  elevation  in  carcinoembryonic  anti- 
gen levels  for  several  months,  however.  The  $2,000  eval- 
uation can  help  avoid  even  higher  costs  and  influence 
patient  management  in  the  following  four  clinical  set- 
tings: 

• Patients  with  a previous  history  of  colorectal  or 
ovarian  cancer  who  present  with  an  elevated  carcinoem- 
bryonic antigen  or  CA  125  level  are  at  high  risk  for 
recurrent  disease.  In  this  setting  CT.  magnetic  resonance 
imaging,  and  ultrasonography  show  low  sensitivity  and 
specificity.  OncoScint  CR/OV  may  identify  the  site  of  re- 
currence and  enable  earlier  surgical  intervention. 

• Patients  with  “resectable”  recurrence  of  colorectal 
cancer  (such  as  a solitary  liver  metastasis)  may  be  candi- 
dates for  surgical  resection  with  curative  intent.  If 
OncoScint  CR/OV  imaging  before  surgical  therapy  iden- 
tifies unexpected  nonresectable  disease  elsewhere,  a futile 
operation  may  be  avoided. 

• Following  resection  and  chemotherapy,  cases  of 
ovarian  cancer  are  often  restaged  surgically  because  of  a 
lack  of  an  accurate  imaging  procedure  for  detecting  resid- 
ual disease.  In  these  patients,  abnormal  uptake  on 
OncoScint  CR/OV  imaging  may  make  a second-look  lap- 
arotomy unnecessary,  or  the  scan  can  be  used  to  direct  a 
limited  laparoscopic  procedure  for  tissue  confirmation. 
Because  of  its  poor  negative  predictive  value,  however,  a 


normal  OncoScint  CR/OV  scan  does  not  eliminate  the 
need  for  laparotomy. 

• In  patients  with  suspected  recurrence  following  sur- 
gical or  radiation  therapy  for  rectal  cancer,  CT  and  mag- 
netic resonance  imaging  are  often  unable  to  distinguish 
between  scar  tissue  and  recurrent  disease.  OncoScint 
CR/OV  imaging  in  these  patients  is  often  definitive,  and 
the  scan  findings  may  be  used  to  determine  if  palliative  or 
possibly  curative  therapy  is  warranted. 

MICHAEL  K.  HASEMAN.  MD 

Sacramento,  California 
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Regional  Cerebral  Blood  Flow 
and  Cocaine  Abuse 

Cocaine  abuse  is  a major  and  costly  problem.  Single- 
photon emission  computed  tomography  (SPECT)  and 
positron  emission  tomography  (PET)  are  windows  into 
brain  function.  In  the  past  decade,  they  have  provided  in- 
formation about  the  acute  and  chronic  effects  of  cocaine 
abuse.  An  aim  of  diagnostic  imaging  is  to  distinguish  typ- 
ical changes  of  cocaine  abuse  from  those  of  other  condi- 
tions. Identifying  the  presence  of  cocaine  abuse  will 
permit  appropriate  treatment. 

Cerebral  blood  flow  and  metabolism  in  patients  who 
abuse  cocaine  vary  with  the  duration  of  withdrawal. 
Within  a day  of  their  last  ingestion,  these  patients  have 
lower  than  normal  flow  to  anterior  cortical  areas  on  PET 
scans  using  oxygen  15.  After  seven  to  ten  days,  blood  flow 
to  the  left  dorsolateral  prefrontal  cortex  continues  to  be  de- 
creased in  most  of  these  patients.  In  contrast,  global  brain 
metabolism  is  above  normal  in  these  patients  after  a week 
off  cocaine,  with  regional  increases  in  the  basal  ganglia 
and  orbitofrontal  cortex.  The  dorsolateral  prefrontal  cortex 
directs  executive  brain  function,  whereas  the  orbital  cortex 
is  associated  with  compulsive  behaviors.  Both  receive 
dopaminergic  innervation  from  the  ventral  tegmental  area. 
Longer  intervals  off  cocaine  produce  minimal  additional 
changes,  with  persistent  cerebral  blood  flow  decreases  in 
the  dorsolateral  frontal  cortex  on  both  sides  and  in  the 
right  parietal  cortex.  In  a sagittal  projection,  blood  flow 
deficits  produce  a scalloped  pattern  in  the  frontal  and  pari- 
etal lobes.  After  as  long  as  six  months  of  abstinence,  the 
metabolic  and  cerebral  blood  flow  deficits  failed  to  reduce, 
suggesting  that  cocaine-induced  changes  are  long  term 
and  may  be  permanent.  We  have  recently  compared  15 
nonpsychotic  persons  with  cocaine  abuse  with  1 3 control 
subjects  using  technetium  Tc  99m  exametazime  (hexa- 
methyl-propyleneamine  oxime).  Patients  were  drug-free 
for  an  average  of  1 2 days  before  the  study.  In  agreement 
with  other  studies,  we  found  that  those  who  abuse  cocaine 
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had  below-normal  cerebral  blood  flow  in  the  dorsolateral 
prefrontal,  dorsomedial,  and  orbitofrontal  cortex. 

Cocaine  abuse  can  lead  to  a paranoid  psychotic  state 
that  is  clinically  indistinguishable  from  schizophrenia. 
Thus,  persons  who  abuse  this  drug  often  are  diagnosed 
with  schizophrenia  after  several  cocaine-induced  episodes 
of  psychosis.  The  differential  diagnosis  of  the  two  condi- 
tions usually  rests  on  the  accuracy  of  the  historical  infor- 
mation from  a psychiatric  interview  or  on  the  findings  of 
toxicologic  screens  of  body  fluids.  If  the  patient  has  re- 
current cocaine-associated  psychotic  episodes,  the  clini- 
cal distinction  becomes  even  murkier.  Years  of  cocaine 
abuse,  unemployment,  and  homelessness  can  erode  the 
basic  personal  and  social  capacities  of  a person,  much  like 
chronic  schizophrenia  does.  Positron  emission  tomogra- 
phy or  SPECT  scans  may  help  to  differentiate  between 
these  two  groups.  Both  groups  show  decreased  flow  (and 
metabolism)  in  frontal  lobes  and  changes  in  caudate  nu- 
clei, but  withdrawal  leads  to  a return  to  normal  basal  gan- 
glia metabolism  in  nonpsychotic  persons  who  abuse 
cocaine.  Both  increased  basal  ganglia  metabolism  and 
drug  abuse  predict  a poor  response  of  schizophrenic 
symptoms  to  medication. 

KATE  M.  BELL,  MD 
NORA  MILNE,  MD 
KENNETH  P.  LYONS.  MD 
Long  Beach,  California 
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Technetium  Tc  99m  Sestamibi  for 
Parathyroid  Imaging 

Technetium  Tc  99m  sestamibi  is  a safe,  nontoxic  radio- 
pharmaceutical that  is  commonly  used  for  myocardial 
perfusion  imaging.  It  was  first  used  for  parathyroid  imag- 
ing in  1989.  Technetium  Tc  99m  pertechnetate  and  thal- 
lous  chloride  T1  201  had  been  used  previously,  but  were 
not  optimum  because  of  the  low  count  rate  from  thallium 
and  the  necessity  of  subtraction  of  the  201Tl-chloride  im- 
ages from  the  ""Tc-pertechnetate  images.  False-negative 
and  false-positive  scans  were  also  common.  In  the  past 
few  years,  several  groups  have  recommended  the  use  of 
"mTc-sestamibi  as  a replacement  for  the  99mTc-pertechne- 
tate  and  20lTl-chloride  combination. 

The  mechanism  of  the  uptake  in  parathyroid  adeno- 
mas and  hyperplastic  parathyroid  glands  has  not  been  elu- 
cidated. Mechanisms  may  be  similar  to  those  of  20IT1, 
namely  the  presence  of  a higher  number  of  mitochondria 
in  the  oxyphil  cells  in  these  pathologic  states  than  in  a 


normal  gland.  Other  possibilities  are  increased  blood  flow 
and  potassium  turnover. 

The  technique  for  imaging  is  simple  and  requires  only 
the  standard  doses  used  for  myocardial  imaging,  10  to  30 
mCi  (370  to  1,110  MBq).  The  larger  dose  is  preferable 
because  it  facilitates  imaging  in  a shorter  time  and  per- 
mits the  use  of  single-photon  emission  tomography 
(SPECT).  Imaging  begins  a few  minutes  after  99"Tc-ses- 
tamibi  is  administered.  Pinhole  imaging  is  used  in  the 
neck  because  it  provides  greater  detail.  Additional  imag- 
ing is  done  with  routine  techniques  and  includes  the  ante- 
rior neck  area,  right  and  left  anterior  oblique,  and 
posterior  views  of  the  chest.  Imaging  of  the  neck  is  re- 
peated with  the  pinhole  technique  and  views  of  the  chest 
and  neck  are  obtained  with  a standard  technique  at  two 
hours.  The  delayed  images  will  often  result  in  much  bet- 
ter delineation  of  the  abnormal  hyperfunctioning  gland(s) 
because  the  original  activity  in  the  thyroid  gland  will 
wash  out  with  time,  but  the  abnormal  parathyroid  gland 
retains  the  activity.  The  immediate  images  are  useful  be- 
cause they  define  the  thyroid  and  parathyroid  gland 
anatomic  relationship. 

Experience  has  shown  the  test  to  have  a sensitivity  of 
86%  (31/36  patients)  and  a specificity  of  100%  (14  normal 
parathyroid  glands).  Adenomas  can  be  found  with  a sensi- 
tivity of  96%  (25/26).  In  the  critical  area  of  re-exploration 
for  persistent  or  recurrent  hyperparathyroidism,  the  tech- 
nique is  of  particular  importance  because  of  the  greater 
likelihood  of  finding  the  abnormal  gland(s)  in  an  ectopic 
location.  Mediastinal  parathyroid  glands  as  small  as  0.9  by 
0.6  by  0.5  cm  have  been  clearly  delineated,  and  with 
SPECT,  better  localization  has  been  achieved.  In  patients 
on  suppressive  thyroid  therapy  the  99mTc-sestamibi  is  not 
taken  up  by  the  thyroid,  and  the  abnormal  parathyroid 
gland  tends  to  stand  out.  Because  of  the  loss  of  the  thyroid 
structure,  localization  may  be  more  difficult.  This  tech- 
nique has  not  been  studied  systematically  to  determine  the 
usefulness  of  suppressive  doses  of  thyroid.  Patients  with 
thyroid  adenomas  tend  to  have  take-up  of  ""'Tc-sestamibi 
on  the  early  images,  which  clears  on  the  delayed  images. 
The  presence  of  hypocalcemia  might  also  increase  99n,Tc- 
sestamibi  uptake. 

"mTc-Sestarnibi  is  now  the  agent  of  choice  for  the  eval- 
uation of  patients  with  persistent  and  current  hyperparathy- 
roidism and  should  supplant  the  99mTc-20lTl  technique. 

EUGENE  T.  MORITA.  MD 
WALTER  P.  KWAN,  MD 
ORLO  H.  CLARK.  MD 

San  Francisco.  California 
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Alerts,  Notices,  and  Case  Reports 


Mycobacterium  avium- 
intracellulare  and  Acute 
Abdominal  Pain 

EDWARD  M.  BOYLE  Jr,  MD 

KENTON  STEPHENS  Jr,  MD 

TIMOTHY  H.  POHLMAN,  MD 

Seattle,  Washington 

Abdominal  symptoms  are  common  in  patients  with  the 
acquired  immunodeficiency  syndrome  (AIDS),  although 
surgical  intervention  is  rarely  required.1  As  the  number  of 
patients  with  AIDS  increases,  surgeons  are  increasingly 
asked  to  consider  surgical  exploration  in  AIDS  patients 
with  acute  abdominal  symptoms.  Given  the  expanded  dif- 
ferential diagnosis  of  acute  abdominal  pain  and  the  infre- 
quent need  for  surgical  exploration,  a reassessment  of  the 
indications  for  surgical  exploration  for  specific  oppor- 
tunistic conditions  is  needed. 

We  report  the  case  of  a patient  with  AIDS  and  known 
disseminated  Mycobacterium  avium-intracellulare  (MAI) 
who  presented  with  signs  and  symptoms  of  severe  peri- 
tonitis; on  celiotomy  he  had  a benign-appearing  peri- 
toneum and  no  evidence  of  perforation.  We  suggest  that 
MAI  enteritis  with  mesenteric  adenitis  was  the  cause  of 
his  symptoms  and  that  celiotomy  was  of  no  therapeutic 
benefit  to  this  patient.  We  examine  the  role  of  this  organ- 
ism in  acute  abdominal  pain  in  patients  with  AIDS  and 
discuss  the  possible  management  options  and  pertinent 
literature. 

Report  of  a Case 

The  patient,  a 32-year-old  man  with  class  IV  AIDS, 
presented  to  the  Harborview  Medical  Center  (Seattle, 
Washington)  Emergency  Department  with  a history  of  an 
acute  exacerbation  of  his  chronic,  intermittent  abdominal 
pain.  He  said  that  the  pain  had  been  present  for  a year  and 
relatively  unchanged  for  the  month  before  presentation. 
He  reported  a 27-kg  (60-lb)  weight  loss  over  the  previous 
year  that  was  attributed  to  anorexia  and  intermittent  diar- 
rhea due  to  disseminated  MAI.  He  had  been  extensively 
evaluated  with  abdominal  plain  films,  abdominal  com- 
puted tomography,  colonoscopy,  upper  gastrointestinal 
series  with  small  bowel  follow-through,  esophagogastro- 
duodenoscopy,  and  abdominal  ultrasonography.  All  were 
nondiagnostic  except  for  a colon  mucosal  biopsy  five 
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months  previously  that  revealed  cytomegalovirus  (CMV) 
colonization.  Concurrent  blood  cultures  grew  MAI.  He 
was  treated  with  rifampin,  ciprofloxacin,  erythromycin, 
and  clarithromycin.  He  was  lost  to  follow-up  for  four 
months  and  then  was  admitted  to  the  medicine  serv  ice  for 
the  evaluation  of  diffuse  abdominal  pain,  diarrhea,  and 
weight  loss.  His  stool  was  negative  for  ova  and  parasites 
and  fecal  leukocytes.  The  patient’s  symptoms  abated  with 
conservative  therapy,  and  he  was  discharged  to  home. 

Later  that  same  day  the  patient  returned  with  the  abrupt 
onset  of  excruciating  abdominal  pain  in  the  absence  of 
nausea,  vomiting,  melena,  hematochezia,  or  diarrhea.  His 
heart  rate  was  144  beats  per  minute,  blood  pressure  92/50 
mm  of  mercury,  and  temperature  37.6°C  (99.7°F).  On  ex- 
amination he  had  a flat,  rigid  abdomen  with  guarding,  dif- 
fuse tenderness,  and  rebound  tenderness,  especially  in  the 
left  upper  quadrant.  His  leukocyte  count  was  13.1  X lO1* 
per  liter,  and  the  serum  amylase  level  was  240  U per  liter 
(131  Somogyi  units  per  dl);  his  laboratory  values  were 
otherwise  within  normal  limits.  Plain  films  of  the  ab- 
domen and  chest  did  not  reveal  free  intraperitoneal  air. 
There  was  no  pneumatosis  intestinalis  or  air-fluid  levels. 
Gas  was  present  throughout  the  bowel  and  colon.  He  was 
assessed  as  having  peritonitis,  perhaps  due  to  a perforated 
viscus  from  CMV  or  MAI  enteritis,  and  taken  to  the  oper- 
ating room  for  an  exploratory  celiotomy. 

At  celiotomy  the  abdomen  was  benign  appearing,  with 
no  evidence  of  exudate  or  peritonitis,  ascites,  or  perfora- 
tion. There  was  prominent  mesenteric  lymphadenopathy, 
most  notable  in  the  proximal  jejunum.  Several  irregularly 
shaped  nodules  were  found  in  the  spleen  and  were  biop- 
sied.  The  liver  was  enlarged  but  normal  in  color  and  tex- 
ture, and  a wedge  biopsy  specimen  was  obtained.  The 
stomach,  duodenum,  small  and  large  bowel,  gallbladder, 
and  kidneys  were  normal  in  appearance  and  to  palpation. 
The  pancreas  was  slightly  edematous,  but  did  not  appear 
inflamed. 

Microscopic  evaluation  of  the  mesenteric  lymph 
nodes  showed  total  obliteration  of  nodal  architecture  by  a 
diffuse  histiocytic  infiltrate  with  areas  of  microabscess 
formation,  cystic  dilation,  and  fibrosis.  Stains  for  acid-fast 
bacteria  revealed  numerous  organisms  consistent  with 
MAI  and  no  evidence  of  fungal  organisms  or  malignancy. 
Splenic  biopsies  showed  focal  areas  of  acid-fast  bacteria, 
also  consistent  with  MAI.  The  results  of  a liver  biopsy 
were  nondiagnostic. 

After  the  operation  the  patient  had  a superficial  wound 
infection  and  a prolonged  postoperative  course.  He  was 
discharged  on  postoperative  day  10  and  died  shortly 
thereafter  in  hospice  care. 

Discussion 

The  differential  diagnosis  of  acute  abdominal  pain  in 
patients  with  AIDS  must  include  both  AIDS-related  and 
non- AIDS-related  disorders.  Diffuse  abdominal  pain  due 
to  AIDS-related  disorders  can  be  caused  by  a variety  of 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 

CMV  = cytomegalovirus 

MAI  = Mycobacterium  avium-intracellulare 


infectious  diseases,  including  bacterial  infections,  cy- 
tomegalovirus, toxoplasmosis,  Candida , histoplasmosis, 
atypical  mycobacteria,  and  amebiasis,  as  well  as  neo- 
plasms such  as  Kaposi’s  sarcoma  and  gastrointestinal 
lymphoma.2  Peritonitis  due  to  intestinal  perforation  can 
result  from  infections  with  opportunistic  pathogens,  in- 
cluding CMV,  coccidioidomycosis,  toxoplasmosis,  and 
histoplasmosis.3'7  In  patients  with  peritonitis  due  to  perfo- 
ration, CMV  is  frequently  found.  Furthermore,  severe 
spontaneous  CMV  peritonitis  can  occur  in  the  absence  of 
perforation,  making  the  evaluation  from  a surgeon’s  per- 
spective even  more  challenging.8 

There  is  a high  30-day  postoperative  mortality  of 
emergency  and  elective  operations  in  patients  with  AIDS, 
reported  as  57%  and  43%,  respectively,  in  one  series.9 
Because  of  the  widely  expanded  list  of  infectious  and  ma- 
lignant causes  of  acute  abdominal  pain,  the  high  30-day 
operative  mortality,  and  the  decreased  likelihood  that  a 
celiotomy  will  lead  to  beneficial  therapeutic  interven- 
tions, some  authors  have  cautioned  that  every  effort 
should  be  made  to  avoid  celiotomy  in  patients  with  AIDS 
who  have  acute  abdominal  pain."’  Our  review  of  the  liter- 
ature suggests  that  this  is  especially  prudent  regarding  pa- 
tients with  MAI  enteritis. 

Disseminated  MAI  was  exceedingly  rare  before  the 
early  1 980s.  Increasing  reports  of  death  from  the  disease 
emerged  at  the  time  of  the  original  discovery  of  the  human 
immunodeficiency  vims.”12  Currently  it  is  one  of  the  most 
common  systemic  bacterial  infections  in  patients  with 
AIDS.1314  In  a recent  study  of  AIDS  patients  from 
Memorial  Sloan-Kettering  Cancer  Center  (New  York  City), 
disseminated  MAI  was  found  in  18. 3%. 15  Mycobacterium 
avium-intracellulare  can  be  recovered  from  the  lungs, 
spleen,  lymph  nodes,  liver,  bowel,  adrenal  glands,  and 
brain  of  infected  patients."  Blood  cultures  are  almost  al- 
ways positive  for  the  organism  in  patients  with  this  infec- 
tion, as  are  cultures  of  bone  marrow,  liver,  and  lymph 
nodes.15  Because  of  the  chronic  nature  of  the  opportunistic 
infections  in  patients  with  AIDS,  many  have  had  multiple 
investigations  for  chronic  abdominal  pain  and  diarrhea  (as 
in  this  patient),  and  the  presence  of  disseminated  MAI  may 
be  known  before  the  onset  of  acute  abdominal  pain. 

The  role  of  infection  with  this  organism  in  the  develop- 
ment of  diffuse  abdominal  pain  is  unclear.16  We  think  that 
MAI  mesenteric  lymphadenitis  can  cause  a clinical  syn- 
drome suggestive  of  diffuse  peritonitis.  In  35  AIDS  patients 
undergoing  celiotomy  at  Harbor-UCLA  Medical  Center 
(Los  Angeles,  California),  no  peritonitis  was  found  in  2 pa- 
tients explored  for  acute  abdominal  pain.17  Both  patients 
had  enlarged  lymph  nodes  due  to  MAI,  suggesting  that  the 
adenitis  and  adenopathy  may  have  been  responsible  for  the 
acute  abdominal  pain.  When  emergency  laparotomies  in 


patients  with  AIDS  were  reviewed,  it  was  found  that  4 of 
28  patients  had  MAI.10  All  four  were  systemically  ill  with 
findings  of  enlarged  mesenteric  lymph  nodes  on  explo- 
ration. This  prompted  speculation  that  the  preoperative 
knowledge  of  enteritis  due  to  this  organism  might  have  led 
to  the  avoidance  of  a celiotomy  in  these  patients.  In  another 
report  of  a series  of  five  patients  with  AIDS  who  required 
emergency  celiotomy,  three  had  evidence  of  MAI.  Two  had 
massive  adenopathy  without  evidence  of  perforation.  In 
one  patient,  who  later  had  disseminated  MAI,  a 3-mm  per- 
foration was  found,  raising  the  possibility  that  the  organism 
can  cause  intestinal  perforation  in  some  cases.16  In  the  San 
Francisco  (California)  General  Hospital  Medical  Center 
experience,  however,  a review  of  all  autopsy  reports  since 
1981  failed  to  identify  any  cases  of  peritonitis  resulting 
from  MAI.8 

These  reports,  as  well  as  our  experience,  suggest  that 
this  group  of  patients,  if  identified  preoperatively,  may 
benefit  from  a less  aggressive  approach.  Given  the  preva- 
lence of  MAI  in  patients  with  AIDS  and  the  obvious  dis- 
advantages of  doing  a nontherapeutic  celiotomy  on 
patients  in  the  end  stage  of  their  disease,  a less  invasive 
form  of  exploration  may  be  beneficial  to  exclude  surgical 
disease.  We  propose  that  these  patients  undergo  a laparo- 
scopic exploration  to  evaluate  their  acute  abdominal  pain. 
Laparoscopic  exploration  provides  a means  of  evaluating 
acute  abdominal  pain  in  patients  with  AIDS  that  results  in 
far  less  disability  and  postoperative  pain.  The  exclusion- 
ary role  of  an  abdominal  exploration  can  be  accom- 
plished, and  when  indicated,  a laparoscopy  can  be 
converted  to  an  open  procedure.  Further  study  is  needed 
to  assess  the  efficacy  of  this  procedure  for  evaluating 
acute  abdominal  pain  in  patients  with  AIDS. 
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Lactic  Acidosis  in  a Patient 
With  Multiple  Myeloma 

BARRY  A.  MIZOCK,  MD 
JORGE  N.  GLASS,  MD 
Chicago,  Illinois 

Type  B lactic  acidosis  has  been  described  in  associa- 
tion with  a variety  of  hematologic  malignant  neoplasms 
and  solid  tumors.  We  report  the  first  case  of  type  B lac- 
tic acidosis  occurring  in  a patient  with  multiple  myelo- 
ma. We  also  review  functional  abnormalities  relevant  to 
the  genesis  of  lactic  acidosis  in  patients  with  malignan- 
cy and  those  with  multiple  myeloma. 

Report  of  a Case 

The  patient,  a 60-year-old  woman,  was  admitted  be- 
cause of  vomiting  and  weakness  for  four  days.  She  had  had 
multiple  myeloma  for  three  years  with  diffuse  lytic  lesions 
in  the  humerus,  skull,  and  thoracic  spine.  She  received  ra- 
diation therapy  (50  Gy  [5,000  rads])  in  February  1993  for 
spinal  cord  compression  and  received  additional  courses  of 
radiation  therapy  in  July  1993.  She  had  also  been  treated 
with  several  cycles  of  chemotherapy  consisting  of  melpha- 
lan,  cyclophosphamide,  and  prednisone.  Her  myeloma  was 
deemed  to  be  unresponsive  to  therapy.  Outpatient  medica- 
tions included  acetaminophen,  dexamethasone  sulfate,  flu- 
conazole, and  sulfamethoxazole. 

On  admission  the  patient  appeared  nontoxic.  Her 
blood  pressure  was  170/82  mm  of  mercury,  her  heart  rate 
was  120  beats  per  minute,  respirations  were  20  per 
minute,  and  her  temperature  was  36.9°C  (98.5°F).  Her 
mucous  membranes  were  dry.  Nodules  were  noted  over 
the  skull  diffusely.  Pain  was  elicited  to  palpation  of  the 
left  upper  chest  wall.  The  results  of  the  physical  examina- 
tion were  otherwise  unremarkable.  Admitting  laboratory 
test  values  included  the  following:  leukocyte  count  10.7 
X 109  per  liter  (10,700  per  mm3),  hemoglobin  1 15  grams 
per  liter  (1 1.5  grams  per  dl),  and  platelet  count  229  X 109 
per  liter  (229,000  per  mm3).  Serum  sodium  level  was  1 37 
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mmol  per  liter  (137  mEq  per  liter),  potassium  5.1  mmol 
per  liter  (5.1  mEq  per  liter),  chloride  104  mmol  per  liter 
( 1 04  mEq  per  liter),  carbon  dioxide  1 2 mmol  per  liter  ( 1 2 
mEq  per  liter),  anion  gap  21,  total  calcium  6.1  mmol  per 
liter  (12.3  mEq  per  liter),  urea  nitrogen  15.4  mmol  per 
liter  (43  mg  per  dl),  creatinine  88  pmol  per  liter  (1.0  mg 
per  dl),  and  glucose  6.2  mmol  per  liter  ( 1 12  mg  per  dl). 
Liver  function  test  values  were  normal.  A prothrombin 
time  was  1 1.2  seconds.  Arterial  blood  gas  determinations 
with  the  patient  breathing  room  air  were  as  follows:  pH 
7.35,  Pco,  20  mm  of  mercury,  Po2  100  mm  of  mercury, 
bicarbonate  10.8  mmol  per  liter  (10.8  mEq  per  liter),  and 
arterial  oxygen  saturation  95%.  An  arterial  lactate  level 
was  8.5  mmol  per  liter.  A urinalysis  was  normal.  The 
chest  x-ray  film  showed  a small  left  pleural  effusion. 
Gram's  stain  of  a sputum  specimen  was  unremarkable. 

The  cause  of  the  increase  in  lactate  was  not  obvious. 
The  patient  was  never  observed  to  have  seizure  activity. 
The  presence  of  occult  tissue  hypoperfusion  was  consid- 
ered, and  intravenous  fluids  were  administered.  In  addi- 
tion, a regimen  of  broad-spectrum  antibiotics  was  started 
empirically  for  possible  sepsis.  When  the  elevated  blood 
lactate  level  did  not  diminish  with  hydration,  a pulmonary 
artery  catheter  was  inserted  to  further  define  the  perfusion 
status.  The  cardiac  output  was  8.7  liters  per  minute,  the 
systemic  vascular  resistance  was  746  dynes  • second  • 
cm  5,  the  pulmonary  artery  pressure  was  28/4  mm  of  mer- 
cury, the  pulmonary  artery  wedge  pressure  was  9 mm  of 
mercury,  right  atrial  pressure  was  6 mm  of  mercury, 
mixed  venous  oxygen  tension  was  42.4  mm  of  mercury, 
percentage  of  saturated  venous  oxygen  was  78.6%,  oxy- 
gen extraction  ratio  was  0.2,  and  the  lactate  level  was  6.6 
mmol  per  liter.  A course  of  thiamine  was  empirically  ad- 
ministered but  had  no  effect  on  the  lactate  level.  The  pa- 
tient remained  afebrile;  the  leukocyte  count  ranged  from 
5.3  to  10  X 109  per  liter.  Antibiotic  therapy  was  stopped 
after  eight  days.  Culture  of  urine,  blood,  and  sputum  spec- 
imens was  negative  for  pathogens.  The  blood  lactate  con- 
centration continued  to  be  elevated  throughout  her  hospital 
course  and  was  9.5  mmol  per  liter  at  the  time  of  her  dis- 
charge from  hospital.  Radiation  therapy  was  planned  on 
an  outpatient  basis.  She  was  readmitted  three  weeks  later 
with  recurrent  hypercalcemia  and  weakness,  and  her 
blood  lactate  concentration  remained  elevated  throughout 
this  admission.  She  was  discharged  home  on  a regimen  of 
calcitonin. 

Discussion 

The  most  common  cause  of  lactic  acidosis  in  patients 
with  malignant  neoplasms  is  tissue  hypoperfusion  due  to 
hypovolemia,  sepsis,  or  cardiac  dysfunction.1  Lactic  aci- 
dosis occurring  in  patients  with  clinical  evidence  of  poor 
tissue  perfusion  or  oxygenation  (such  as  hypotension, 
cyanosis,  cool  extremities)  is  classified  in  the  Cohen  and 
Woods  system  as  type  A lactic  acidosis.2  Tissue  hypoper- 
fusion was  thought  not  to  be  present  in  our  patient  based 
on  the  normal  hemodynamic  profile,  negative  cultures, 
and  persistent  lactic  acidosis  at  the  time  of  discharge. 
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It  was  first  noted  in  1961  that  lactic  acidosis  could  oc- 
cur in  patients  in  whom  neither  shock  nor  hypoxemia  was 
evident.'  Lactic  acidosis  that  occurs  without  clinical  evi- 
dence of  tissue  hypoperfusion  is  classified  as  type  B.2  In 
1963  type  B lactic  acidosis  was  described  in  patients  with 
acute  leukemia.4  Since  then,  various  hematologic  malig- 
nant neoplasms  have  been  reported  to  cause  lactic  acido- 
sis. In  addition,  lactic  acidosis  has  also  been  noted  to 
occur  with  solid  tumors  (breast,  colon,  lung),  usually  in 
the  presence  of  liver  or  bone  marrow  metastases.5  Type  B 
lactic  acidosis  has  not.  to  our  knowledge,  been  previously 
described  in  patients  with  multiple  myeloma. 

Although  the  ultimate  cause  of  lactic  acidosis  is  an 
imbalance  between  lactate  production  and  use.  the  mech- 
anism in  malignant  disorders  is  controversial.  Lactate 
production  is  largely  determined  by  glycolytic  activity.6  It 
has  been  postulated  that  in  patients  with  cancer,  gly- 
colytic flux  is  stimulated  by  ischemia  due  to  a tightly 
packed  neoplastic  tissue  bed  or  leukemic  microemboli.7  It 
is  also  possible  that  increased  lactate  production  is  caused 
by  a primary'  increase  in  glycolytic  activity  in  neoplastic 
tissue.  The  association  between  malignant  disease  and  ab- 
normalities of  glucose  metabolism  was  initially  described 
in  1925. 8 In  1930  it  w'as  noted  that  malignant  cells  showed 
accelerated  glycolytic  activity  with  the  production  of  lac- 
tic acid.4  It  was  proposed  that  cancer  cells  had  decreased 
respiration  that  caused  the  cells  to  increase  their  gly- 
colytic rate  to  maintain  adenosine  triphosphate  produc- 
tion. Later  studies  supported  the  observations  of  increased 
glycolytic  activity  but  found  that  tissue  oxygenation  and 
respiratory  activity  in  neoplastic  cells  were  intact.10  This 
primary  increase  in  glycolytic  activity  has  been  called 
aerobic  glycolysis.10  The  reason  why  malignant  cells 
choose  to  satisfy  their  energy  demands  in  this  way  is  not 
clear.  Glycolytic  activity  in  cancer  cells  is  much  less  re- 
sponsive to  feedback  regulation  and  proceeds  at  a higher 
rate  than  required  by  the  Krebs  cycle.6-9  This  may  confer 
advantage  to  malignant  cells  by  promoting  unrestrained 
growth.10 

A human  myeloma  cell  line  was  used  to  show  that 
glycolytic  flux  and  lactate  production  were  increased  by 
insulin  and  insulinlike  growth  factor- 1 (IGF- 1). 11  The  abil- 
ity of  insulin  and  IGF- 1 to  stimulate  glycolysis  and  lactate 
production  in  myeloma  cells  may  relate  to  the  fact  that 
plasma  cells  are  derived  from  the  same  germ  layer  as  tis- 
sues traditionally  considered  to  be  insulin  sensitive — 
liver,  muscle,  and  fat."  It  is  not  clear,  however,  why  lactic 
acidosis  has  not  been  previously  noted  in  patients  w'ith 
multiple  myeloma.  Possibly  only  rare  myeloma  cell  lines 
are  capable  of  increasing  lactate  production  enough  to 
overwhelm  utilization  pathways. 
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Hantavirus  disease  ( HVD ) encompasses  the  spectrum 
of  illness  caused  by  infection  with  viruses  of  the  Hanta- 
virus genus  of  Bunyaviridae.1  Antibodies  to  hantaviruses 
have  been  demonstrated  in  human  serum  specimens 
throughout  the  world.2  Until  recently,  hantavirus  infec- 
tion was  thought  either  to  be  asymptomatic  or  to  result  in 
hemorrhagic  fever  with  renal  syndrome,  an  illness  of 
varying  severity  characterized  by  fever,  hypotension, 
acute  renal  failure,  and  thrombocytopenia.3  The  recent  de- 
tection in  the  southwestern  region  of  the  United  States  of 
rising  antibody  titers  to  hantavirus  in  serum  specimens 
from  persons  with  unexplained  acute  respiratory  failure 
shows  that  the  clinical  expression  of  hantavirus  infection 
is  broader  than  originally  recognized.4  Annually  there  are 
about  200.000  documented  cases  of  hemorrhagic  fever 
with  renal  syndrome  worldw  ide,  w ith  nearly  50%  of  the 
cases  in  the  People’s  Republic  of  China.  Fewer  cases  oc- 
cur in  Korea,  Russia.  Scandinavia,  Europe,  and  the 
Balkan  region.2  We  describe  a case  of  this  illness  con- 
firmed in  a California  resident  with  a recent  history  of 
travel  to  Korea. 

Report  of  a Case 

The  patient,  a 30-year-old  Korean  man.  was  admitted 
because  of  nausea  and  vomiting  associated  with  diffuse 
abdominal  pain,  headache,  nonproductive  cough,  myal- 
gias, and  temperatures  as  high  as  38.3°C  (101°F).  all  of 
three  days’  duration.  Four  days  before  admission  the  pa- 
tient had  returned  from  a vacation  to  Korea.  He  had  trav- 
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eled  during  the  month  of  December  1993  and  had  stayed 
in  rural  inns  where  he  at  times  slept  on  the  floor. 

On  physical  examination  the  patient  was  orthostatic  to 
pulse  only.  He  had  mildly  injected  sclerae,  an  erythema- 
tous oropharynx,  and  a nondistended  abdomen  that  was 
soft  but  diffusely  tender  only  on  palpation.  A stool  speci- 
men obtained  on  rectal  examination  was  brown  and  tested 
positive  for  occult  blood.  A nonpalpable  petechial  rash 
was  present  over  the  patient’s  legs  and  back. 

Initial  laboratory  studies  showed  a leukocyte  count  of 
46.8  X 109  cells  per  liter  with  a manual  differential  of  0. 1 6 
neutrophils,  0.44  bands,  0.08  lymphocytes,  0.05  mono- 
cytes, 0.01  eosinophils,  0.01  basophils,  0.02  metamyelo- 
cytes, 0.01  progranulocytes,  and  0.22  blast  forms.  The 
platelet  count  was  37  X 109  per  liter.  The  hematocrit  was 

0. 59.  Urinalysis  revealed  a specific  gravity  of  1 .022.  pH 
5.0,  3+  protein,  1+  ketones,  0 to  3 leukocytes  and  erythro- 
cytes, greater  than  50  hyaline  casts,  and  occasional  gran- 
ular casts  with  rare  erythrocyte  inclusions.  The  other 
abnormal  admission  laboratory  values  are  shown  in  Table 

1 . Cultures  of  blood  and  urine  were  obtained,  and  a regi- 
men of  intravenous  cefotetan  was  started  empirically. 

A closer  review  of  the  peripheral  blood  smear  showed 
that  the  cells  originally  thought  to  represent  blast  forms 
were  instead  atypical  lymphocytes.  A Monospot  slide  test 
was  negative  for  infectious  mononucleosis.  A test  for  hep- 
atitis B surface  antigen  was  positive.  On  hospital  day  2 af- 
ter intravenous  hydration,  the  leukocyte  count  was  49.3  X 
109per  liter,  the  hematocrit  was  0.489,  and  the  platelet 


TABLE  1 .—Abnormal  Serum  Biochemistry  Values  on  Admission 

Test,  Serum 

SI  Units 

Results 

(Conventional  Units) 

Sodium,  mmol/liter 
(mEq/liter) 

125 

(125) 

Urea  nitrogen,  mmol/liter 
(mg/dl) 

21.1 

(59) 

Creatinine,  jxmol/liter 
(mg/dl) 

260 

(2.9) 

Alanine  aminotransferase,  U/liter 
(units/liter) 

109 

(109) 

Aspartate  aminotransferase,  U/liter 
(units/liter) 

119 

019) 

Lactate  dehydrogenase,  U/liter 
(units/liter) 

1,500 

(1,500) 

Creatine  kinase,  U/liter 
(units/liter) 

275 

(275) 

Calcium,  mmol/liter 
(mg/dl) 

1.92 

(7.7) 

Magnesium,  mmol/liter 
(mg/dl) 

0.6 

(1.4) 

Amylase,  U/liter 

(units/liter) 

320 

(320) 

SI  = Systeme  International 

count  was  52  X 109  per  liter.  The  serum  creatinine  level  re- 
mained elevated  at  210  p.mol  per  liter  (2.4  mg  perdl).  The 
patient  continued  to  be  afebrile  and  normotensive. 

On  hospital  day  3 periorbital  puffiness  was  noted  on 
physical  examination,  along  with  bibasilar  rales.  An  ab- 
dominal ultrasonogram  showed  small  pleural  effusions  of 
both  lungs.  Furosemide  was  administered  intravenously 
with  subsequent  moderate  diuresis. 

The  patient’s  temperature  went  up  to  38.8°C  (102°F) 
on  hospital  day  4.  The  platelet  count  had  risen  to  135  X 
I09  per  liter  and  the  leukocyte  count  had  come  down  to 
22.8  X 109  per  liter.  The  serum  creatinine  level  rose  to 
410  |xmol  per  liter  (4.6  mg  per  dl).  Despite  escalating 
doses  of  diuretics,  the  urine  output  fell  to  below  500  ml 
per  24  hours,  and  the  patient  began  to  have  shortness  of 
breath.  Worsening  rales  were  noted  on  pulmonary  ex- 
amination, and  the  results  of  a chest  x-ray  film  were  con- 
sistent with  pulmonary  edema.  Arterial  blood  gas  deter- 
minations with  the  patient  breathing  room  air  revealed  a 
pH  of  7.39.  Po,  of  42  mm  of  mercury,  Pco,  of  29  mm  of 
mercury,  and  a bicarbonate  level  of  17.5  mmol  per  liter 
(17.5  mEq  per  liter).  The  patient  was  placed  on  supple- 
mental oxygen  therapy.  A cross-referenced  MEDLINE 
search  on  thrombocytopenia,  acute  renal  failure,  and 
Korea  suggested  the  diagnosis  of  hemorrhagic  fever  with 
renal  syndrome.  A serum  specimen  for  serologic  testing 
of  antibodies  to  hantavirus  was  sent  to  the  Centers  for 
Disease  Control  and  Prevention  (CDC). 

On  hospital  day  6 the  patient’s  urine  output  increased 
to  more  than  3 liters  per  24  hours  in  the  absence  of 
diuretic  administration.  The  serum  creatinine  level 
decreased  to  320  fjimol  per  liter  (3.7  mg  per  dl).  The 
following  morning  the  patient  left  the  hospital  against 
medical  advice.  That  afternoon  the  CDC  reported  that  the 
patient’s  serum  contained  immunoglobulin  (Ig)  M 
antibody  against  hantavirus. 

At  outpatient  follow-up  1 1 days  later,  the  patient  had 
no  complaints,  his  blood  urea  nitrogen  level  was  3.6 
mmol  per  liter  (10  mg  per  dl),  and  his  serum  creatinine 
level  was  1 10  p.mol  per  liter  (1.3  mg  per  dl). 

Discussion 

During  the  Korean  War  a syndrome  of  fever  and  acute 
renal  insufficiency  associated  with  thrombocytopenia  and 
hemorrhagic  manifestations  of  varying  degree  developed 
in  more  than  2,000  United  Nations  troops.5  This  clinical 
spectrum  was  labeled  Korean  hemorrhagic  fever  and  was 
compared  with  similar  syndromes  reported  in  Scandina- 
vian countries  (nephropathia  epidemica)  and  in  China  and 
Japan  (epidemic  hemorrhagic  fever).  It  was  not  until  1978 
that  the  causative  agent  of  Korean  hemorrhagic  fever, 
Hantaan  virus,  was  first  isolated  from  lung  tissue  of  a 
striped  field  mouse  ( Apodemus  agrarius).6  Subsequent  re- 
search revealed  that  the  similar  clinical  syndromes  were 
caused  by  closely  related  viruses.7-8  In  1982  a World 
Health  Organization  working  group  recommended  that 
these  diseases  be  referred  to  as  hemorrhagic  fever  with 
renal  syndrome.9  The  initial  three  viral  strains  shown  to 
cause  human  disease  were  grouped  into  the  Hantavirus 
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genus  of  the  Bunyaviridae  family.2  Further  serologic 
study  has  established  additional  hantavirus  serotypes,10 
each  serotype  characterized  by  a prototypical  mammalian 
vector,  geographic  distribution,  and  disease  severity 
(Table  2).“-13 

Humans  become  infected  with  hantavirus  through  in- 
halation or  direct  contact  with  virus  found  in  rodent 
excreta.  Hantavirus  infection  in  rodents  is  unique  in  that 
despite  the  presence  of  neutralizing  antibody,  infectious 
virus  continues  to  be  secreted  in  urine,  saliva,  and  feces 
without  any  detrimental  effect  on  the  host  rodent.14  Hu- 
man excretion  of  virus  is  minimal,  and  transmission  be- 
tween humans  has  never  been  reported.1  Possible 
hantavirus  vector-rodents  are  widespread.  Serologic  evi- 
dence of  hantavirus  infection  has  been  demonstrated  in  8 1 
species  of  animals  in  more  than  50  countries  on  all  conti- 
nents except  Antarctica.2  In  the  United  States  the  highest 
prevalence  of  hantavirus-infected  rats  has  been  found  in 
Baltimore,  Maryland  (34%  to  74%);  New  Orleans, 
Louisiana  (31%  to  41%);  the  Hawaiian  islands  (6%  to 
18%);  and  Philadelphia,  Pennsylvania  (12%)."'  Sero- 
prevalence  surveys  of  rodents  in  California,  Alaska,  Col- 
orado, New  Mexico,  and  Utah  have  found  a prevalence  of 
hantavirus  infection  as  high  as  21%."'  Testing  of  rodents 
captured  in  and  around  homes  of  case-patients  in  the  re- 
cent southwestern  United  States  outbreak  of  acute  adult 
respiratory  distress  syndrome  revealed  32  of  107  (30%) 
deer  mice  (. Peromyscus  maniculatus)  to  be  positive  for 
hantavirus  infection.15  Despite  the  widespread  distribution 
of  infected  rodents,  no  indigenously  acquired  case  of  han- 
tavirus disease  had  been  reported  in  the  United  States  be- 
fore the  recent  recognition  of  hantavirus-related  severe 
respiratory  illness  (hantavirus  pulmonary  syndrome)  in 
the  southwestern  United  States. 


The  incubation  period  for  hemorrhagic  fever  wth  re- 
nal syndrome  is  generally  two  to  three  weeks,  with  a 
range  of  4 to  42  days.  Early  symptoms  include  high  fever, 
flushing  of  the  face,  myalgias,  conjunctival  and  pharyn- 
geal injection,  frontal  headache,  and  a petechial  rash,  with 
subsequent  development  of  nausea  and  vomiting,  severe 
abdominal  pain,  and  back  pain  with  costovertebral  angle 
tenderness.’-516  Hiccups  and  severe  thirst  are  common.5 
The  classic  syndrome  has  five  clinical  stages:  febrile,  hy- 
potensive, oliguric,  diuretic,  and  convalescent.  Distinct 
stages  often  are  not  recognizable,  especially  with  mild  to 
moderate  disease.  The  febrile  stage  can  last  as  long  as  five 
days.  Shock  and  oliguric  phases  often  overlap  and  last  an 
average  of  six  days  (range  2 to  12  days).  Convalescence 
can  take  months,  with  persistent  proteinuria  and  defects 
in  urine-concentrating  ability.17 

Laboratory  findings  invariably  include  proteinuria,  of- 
ten pronounced.  As  a rule,  azotemia  is  present  as  well,  but 
it  may  be  absent  in  mild  cases.16  Leukocyte  counts  are 
substantially  elevated,  especially  in  Hantaan  strain  infec- 
tions. Atypical  lymphocytes  on  a peripheral  smear  are 
seen  in  more  than  93%  of  cases,  and  the  simultaneous 
presence  of  immature  granulocytes  and  giant  platelets 
supports  the  diagnosis  of  hemorrhagic  fever  with  renal 
syndrome.5 

Our  patient  had  transient  hypoxemia  with  radio- 
graphic  evidence  of  pulmonary  edema  on  days  7 and  8 of 
his  illness.  This  clinical  finding  is  particularly  interesting 
in  light  of  the  recent  descriptions  of  hantavirus  pulmonary 
syndrome  in  the  United  States.  Vascular  endothelial  cell 
injury  followed  by  increased  capillary  permeability  is 
thought  to  result  in  the  observed  pulmonary  complica- 
tions.18 


TABLE  2.- 

-Hantavirus  Cenus  Varieties 

Viral  Serotype 
(Year  Discovered) 

Acute 

Disease  Severity 

Seasonality 

Prototypical 

Vector 

Documented 

Distribution 

Hantaan  (1976) 

20%  severe;  50%  moderate; 
30%  mild 

Late  fall  or  early  winter; 
spring  or  early  summer 

Striped  field  mouse 
(. Apodemus  agrarius) 

Asia:  China, 
Korea  (rural) 

Seoul  (1982) 

Mild  to  moderate;  severe  on 
occasion;  hepatitis 

None 

Domestic  rat 
(Rattus  rattus,  Rattus 
norvegicus) 

Worldwide 

(urban) 

Puumula  (1984) 

Less  severe 

Late  fall  or  early  winter; 
mid  to  late  summer 

Bank  vole  ( Clethrion ■ 
omys  glariolus) 

Scandinavia, 
Russia,  Europe 

Prospect  Hill  (1982) 

Asymptomatic* 

-- 

Meadow  vole  (Microtus 
pennsylvanicus) 

Maryland, 

Minnesota) 

Leakey  (1988) 

Severe) 

-- 

House  mouse 
(Mus  musculus) 

Texas,  Maryland, 
Minnesota) 

Porogia  (1987)§ 

Severe 

? 

? 

Greece) 

Belgrade  (1992)11 

Severe 

? 

Yellow-necked  mouse 
(Apodemus  flavicoiiis)? 

Balkan  region) 

Muerto  Canyon  (1993)  .... 

Severe;  adult  respiratory 
distress  syndrome 

Single  outbreak  in 
spring  1993 

Deer  mouse 
(Peromyscus 
maniculatus) 

Concentration  in 
southwestern 
United  States) 

* No  acute  symptoms  documented  to  date, 
t Actual  event  of  geographic  distribution  unknown. 

t A single  case  of  serologic  evidence  of  Leakey  virus  infection  has  been  reported  in  a patient  with  severe  hemorrhagic  illness  and  renal  insufficiency  (Baek  et  al"). 

§ Proposed  name  for  hantavirus  identified  in  a severely  ill  patient  with  hemorrhagic  fever  with  renal  syndrome  in  Greece  that  showed  a unique  serologic  pattern  relative  to  Hantaan,  Seoul,  and  Puumula 
viruses  (Antoniades  et  al12). 

i Hantavirus  strain  is  identified  in  severely  ill  patients  with  hemorrhagic  fever  with  renal  syndrome  in  the  Balkan  region  (Gligic  et  alIJ). 
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The  protean  and  nonspecific  manifestations  of  hemor- 
rhagic fever  with  renal  syndrome,  especially  in  mild  to 
moderate  cases,  make  diagnosing  this  disease  on  clinical 
grounds  difficult.  Important  clinical  clues  are  fever, 
frontal  headache,  and  myalgias  in  conjunction  with  Hush- 
ing and  conjunctival  or  pharyngeal  injection.  The  addi- 
tional presence  of  hypotension,  marked  proteinuria, 
thrombocytopenia,  and  acute  renal  failure  in  a person 
with  a travel  history  to  Russia,  Asia,  or  Scandinavia,  par- 
ticularly in  late  autumn  or  early  winter,  strongly  suggests 
the  diagnosis.  A history  of  exposure  to  rodents  provides 
collaborating  evidence. 

The  various  diseases  that  patients  with  this  illness 
have  been  misdiagnosed  as  having  include  leptospirosis, 
scrub  typhus,  bacterial  sepsis,  dengue  fever,  viral  hepati- 
tis, acute  surgical  abdomen,  and  influenza.  Uremia  related 
to  thrombocytopenic  thrombotic  purpura  or  the  he- 
molytic-uremic syndrome  should  also  be  considered  in 
the  differential  diagnosis.  Antibiotics  and  nonsteroidal 
anti-inflammatory  agents  given  empirically  to  febrile  pa- 
tients can  result  in  acute  renal  failure  due  to  interstitial 
nephritis  and  present  a clinical  syndrome  suggestive  of 
hemorrhagic  fever  with  renal  syndrome  without  thrombo- 
cytopenia or  hypotension.  Jaundice  is  rare  in  this  disease, 
and  its  presence  is  indicative  of  leptospirosis  or  viral  he- 
patitis. Similarly,  a maculopapular  rash  is  more  consistent 
with  leptospirosis  or  scrub  typhus. 

The  current  diagnostic  method  of  choice  is  the  detec- 
tion of  IgM  antibodies  against  hantaviruses  using  en- 
zyme-linked immunosorbent  assay  (ELISA).  Testing  is 
available  through  the  CDC  Special  Pathogens  Branch  of 
the  Division  of  Viral  and  Rickettsial  Diseases.  Although 
the  ELISA  is  not  able  to  determine  the  specific  strain  of 
infecting  virus,  it  is  a specific  and  sensitive  technique  for 
detecting  acute  hantavirus  infection  and  is  positive  in 
most  patients  by  day  3 of  the  febrile  stage.19  Specific  viral 
strains  can  be  determined  by  plaque-reducing  neutraliza- 
tion assays. 

Rapidly  diagnosing  this  illness  is  important  because 
a prospective,  randomized,  double-blind,  placebo-con- 
trolled clinical  trial  in  China  has  demonstrated  a seven- 
fold decrease  in  mortality  with  the  early  use  (within  6 
days  of  the  onset  of  fever)  of  intravenous  ribavirin.  The 
primary  effect  appears  to  be  a reduction  in  the  risk  of  en- 
tering the  oliguric  phase.20  Intravenous  ribavirin  is  not 
currently  licensed  for  use  in  the  United  States,  but  has 
been  made  available  through  an  investigational-new-drug 
protocol  to  treat  patients  with  hantavirus  pulmonary  syn- 
drome. 

Severe  hemorrhagic  fever  with  renal  syndrome  has  a 
mortality  of  5%  to  10%.  As  of  December  31,  1993,  a mor- 
tality of  60%  had  been  reported  in  53  confirmed  cases  of 
hantavirus  pulmonary  syndrome  throughout  the  United 
States.21  In  mild  to  moderate  cases  of  hantavirus  disease, 


supportive  care  usually  leads  to  full  recovery,  but  recent 
data  suggest  that  subclinical  infections  in  the  United 
States  may  lead  to  long-term  sequelae.  Seropositive  inpa- 
tients in  Baltimore  were  more  likely  than  matched  con- 
trols to  have  end-stage  renal  disease,  hypertension,  and 
stroke.22 

The  results  of  preliminary  trials  of  inactivated  vac- 
cines against  this  disease  have  been  encouraging,23  and 
vaccinia-vectored  vaccines  are  under  development.24  The 
best  preventive  measure  at  this  time  appears  to  be  to  avoid 
activities  that  would  result  in  close  contact  with  rodents 
or  their  excreta. 
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Case  Report  23289  and  Medical  Economics 

MICHAEL  j.  HENNESSY,  MD,  San  Diego,  California 


Annie  McDonald  was  a young  midwestern  woman  in 
good  health.  During  the  fall  of  1907  she  began  to  ex- 
hibit behavioral  changes  and  fell  ill.  She  was  restless  and 
overly  active.  She  lost  weight,  and  her  face  changed  char- 
acter. A mass  began  to  develop  in  her  neck  (Figure  1 ). 


Figure  1.  — Annie  (Ushold)  McDonald  (Case  Report  232 89)  is 
shown  before  her  surgical  procedure  in  1908. 


She  was  taken  to  Saint  Mary's  Hospital  in  Rochester, 
Minnesota.  A medical  consultation  diagnosed  a goiter, 
and  surgical  removal  was  recommended.  She  returned  for 
the  operation  in  June  1908.  The  procedure  was  complex 
and  accompanied  by  the  patient's  abnormally  high  tem- 
perature while  on  the  operating  table.  The  hyperthermia 
was  finally  controlled  by  bringing  an  ice  bath  into  the  op- 


erating theater  and  immersing  the  patient.  Her  further  re- 
covery was  uneventful,  and  she  returned  in  good  health  to 
her  home. 

A quarter  century  later,  the  patient  again  fell  ill  with 
symptoms  of  metabolic  imbalance.  Once  the  swelling  be- 
gan in  her  neck,  she  recognized  a recurrence  of  the  goiter. 
She  returned  to  Saint  Mary's  Hospital,  and,  once  again, 
surgical  therapy  was  recommended.  She  felt  fortunate  to 
return  to  Dr  Mayo,  the  surgeon  for  her  previous  operation, 
for  care.  The  operation  this  time  was  uncomplicated,  and 
she  was  scheduled  for  discharge  on  the  sixth  postopera- 
tive day. 

Grandmother  McDonald  was  a grateful  patient  and  a 
generous  person;  however,  a Scottish  heritage  had  given 
her  a thoughtful  mind  and  a resolute  character.  Her  mid- 
western  ethic  was  disturbed  by  the  recurrence  of  her  ill- 
ness and  the  need  to  undergo  treatment  twice  for  the  same 
problem.  She  spoke  frankly  to  her  surgeon,  “If  you  had 
done  it  right  the  first  time,  I would  not  be  here  now!” 

Explanations  were  offered,  but  they  seemed  to  pass 
her  understanding.  Dr  Mayo  paused  to  consider.  He  then 
offered  a suggestion;  “What  if  we  charge  you  the  same 
fee  we  charged  for  the  first  surgery?”  Payment  for  ser- 
vices had  not  really  been  the  concern,  but  this  compro- 
mise was  immediately  recognized  as  a “fair”  solution. 
The  issue  was  settled. 

Subsequently,  the  story  was  repeated  to  her  three 
daughters  and,  ultimately,  her  grandson  whenever  there 
seemed  to  be  a special  need  for  insight  in  discussions  of 
larger  issues  of  ethic  or  right. 

A half  century  later,  the  grandson  opened  an  old  lac- 
quered tin  box  of  records.  Carefully  laid  side  by  side  were 
two  bills  for  medical  services  set  aside  in  quiet  testimony 
of  that  moment  (Figures  2 and  3).  Suddenly  what  had 
been  a family  lesson  became  reality.  A simple  story 
passed  through  three  generations  crystallized  into  an 
event  of  clinical  compassion  and  economic  insight. 

Years  after  these  events,  the  medical  profession  lies 
under  siege.  Despite  seemingly  miraculous  advances  in 
medical  science,  physicians  suffer  criticism  for  the  care 
they  offer.  It  is  too  expensive,  and  it  is  applied  exces- 
sively. Those  who  use  the  system  receive  the  finest  care 
the  world  has  ever  known,  but  availability  is  selective. 
The  product  delivers,  and  everyone  wants  the  service. 


(Hennessy  MJ:  Case  report  23289  and  medical  economics.  West  J Med  1994:  161:422-423) 


Dr  Hennessy  is  in  private  practice  in  orthopedic  surgery  in  San  Diego,  California. 

Reprint  requests  to  Michael  J.  Hennessy,  MD.  301  University  Ave,  San  Diego.  CA  92103. 
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Figure  2. — Handwritten  statements  outline  the  charges  for  pro- 
fessional services  in  1908  and  1937. 


Only  the  very  best  will  do — but  our  society  has  begun  to 
consider  whether  it  can  afford  the  best. 

The  history  of  our  profession  and  why  we  are  here  to- 
day are  clear.  Growth  from  a cottage  industry  of  solo  prac- 
titioners into  large  organizations  within  a greater  health 
care  system  has  paralleled  the  expansion  of  our  entire  na- 
tion. The  need  for  a healthy  nation,  when  transformed  into 
a national  right  to  health  care,  necessitated  a fiscal  rela- 
tionship between  government  and  medicine  to  deliver  that 
promise  of  a healthy  nation.  Once  patients  needing  care 
and  physicians  giving  care  had  to  turn  to  a third  party  to 
provide  that  care,  the  needs  of  that  third  party  began  to 
grow  in  importance.  Indeed,  if  we  “had  done  it  right  the 
first  time,”  we  might  not  be  here  today. 

There  is  now  another  opportunity  to  assist  our  pa- 
tients, to  perhaps  restructure  our  systems  and  restore  the 
practice  of  medicine.  Health  care  professionals  remain  the 
only  group  focused  on  the  best  interests  of  patients  as  the 
final  test  in  debates  of  provided  services  or  economic  pol- 
icy in  medical  care.  We  now  stand  between  patients  and 
those  who  would  subordinate  their  needs.  Here  we  must 
remain. 

The  task  is  daunting,  but  the  effort  is  necessary.  We 
must  move  and  grow  as  medical  practice  itself  evolves. 
The  needs  are  many.  Responsibility  for  health  care  must 
return  in  a greater  way  to  patients.  Preventive  measures 
must  accompany  crisis  intervention.  Physicians  must 
share  increased  fiscal  responsibility  in  the  care  they  pro- 
vide. We  must  participate  in  the  reformation  of  systems 
that  promote  cost  without  patient  benefit.  Physicians  must 
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Figure  3. — A billing  statement  is  shown  for  "Board,  Room  and 
Nursing"  during  a 1937  hospital  stay. 

be  relieved  of  the  burden  of  defensive  medicine.  Access 
to  services  must  be  improved.  Organized  medicine  must 
become  more  aggressive  in  defending  against  expensive 
quackery.  The  associated  vendors  of  medical  products 
must  be  made  to  recognize  that  health  services  do  not  op- 
erate solely  on  a profit-incentive  basis. 

As  physicians,  we  must  focus  on  our  role  as  patient 
advocates  and  promote  what  we  know  will  be  needed  for 
the  health  care  of  our  people.  We  must  form  the  vanguard 
to  lead  our  nation  and  its  people  to  a healthy  future.  We 
must  be  more  effective  with  the  tools  that  medical  science 
has  made  available  to  us.  The  science  we  offer  must  be 
delivered  with  sensitivity  and  skill.  We  must  underscore 
the  art  of  our  practice.  During  these  times  of  challenge 
and  change  when  those  moments  arrive  to  consider  prac- 
tice or  policy,  perhaps  we  can  ask,  will  our  decisions  be 
“fair”  to  Grandmother? 
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Health  Care  Costs  and  Technologies 

DONALD  KENNEDY,  PhD,  Stanford,  California 

Excerpted  from  a speech  given  at  a meeting  of  the  Editorial  Board 
of  The  Western  Journal  of  Medicine,  May  21,  1994 


Given  our  level  of  affluence,  given  the  kind  of 
democracy  we  are,  given  the  way  we  feel  about 
people  in  need,  what  is  the  right  amount  to  spend  on 
health  care?  Is  there,  in  fact,  a certain  normative  value? 
Or  should  we  let  the  collective  but  rather  individual 
habits  of  the  American  people  determine  this?  Because 
there  seems  to  be  substantial  national  appetite  for  a cure, 
what  should  be  the  relationship  between  cost  and  cure? 
What  are  the  trade-offs?  Can  we  save  costs  in  a way  that 
preserves  the  quality  of  care?  Or,  as  we  reduce  costs,  do 
we  also  inevitably  reduce  quality  of  care,  however  we 
define  quality? 

By  putting  the  issue  in  the  form  of  such  questions,  I 
hope  to  avoid  the  clutter  of  the  current  health  care  eco- 
nomics debate.  Instead,  I plan  to  classify  some  of  the 
intervention  strategies  that  we  now  employ  in  health 
care  and  look  at  which,  if  any,  are  responsible  for  the  sit- 
uation we  have  been  so  quick  to  deplore — and  what 
effect  manipulating  some  of  them  might  have. 

I would  like  to  discuss  three  categories  of  interven- 
tions. The  first  is  the  set  of  extraordinary  technologies 
we  have  developed  over  the  past  40  or  50  years  that  are, 
everybody  agrees,  high-quality,  life-saving  interven- 
tions. They  represent  the  peak  of  standards  of  practice  in 
the  specialties.  They  are  expensive.  They  require  impor- 
tant and  costly  drugs  and  devices.  They  were  developed 
at  substantial  cost  to  the  nation,  as  it  supported  the  basic 
research  establishment  and  as  industries  made  substan- 
tial capital  investments  in  them. 

The  justification  for  public  support  of  the  basic 
research  stream  that  feeds  these  developments  and  for 
the  rest  of  the  apparatus  that  installs  them  and  reim- 
burses for  them  is  often  based  on  the  “burden  of  illness” 
fallacy:  If  disease  A causes  x number  of  deaths  a year 
and  y hospital  stays  at  z cost,  we  can  add  up  the  hospital 
and  physician-payment  costs  and  make  reasonable  esti- 
mates of  lost  work  time  or  foregone  income  (the  place  in 
the  economy  that  these  persons  would  have  occupied 
had  they  been  healthy).  When  we  have  added  that  up,  it 
comes  to  some  large  number  like  $500  million;  we  are 
then  told  that  a successful  resolution  of  disease  A is 
thereby  going  to  save  the  American  people  $500  million. 
Of  course,  it  does  nothing  of  the  kind  because  the  peo- 


ple who  are  restored  to  health  with  whatever  technology 
we  devise  will,  if  past  is  prologue,  get  something  else. 
The  something  else  is  likely  to  turn  out  to  be  more 
expensive  to  cure  than  the  disease  we  already  cured.  We 
all  know  about  the  proportion  of  all  medical  expendi- 
tures that  are  made  in  the  last  six  months  of  life — so 
“burden  of  illness”  relief  really  is  illusory. 

Perhaps  no  more  dramatic  example  exists  than  the 
sequence  of  interventions  that  have  been  applied  in  car- 
diac surgical  and  medical  therapy.  Coronary  bypass 
surgery  has  always  had  some  controversy  attached  to  it, 
but  has  nevertheless  been  widely  used  and  has  produced 
dramatic  improvements  in  the  quality  of  life  for  many 
patients.  But  it  was  extremely  expensive  in  terms  of  sur- 
geons’ fees,  intensive  care  unit  and  operating  room  time, 
and  all  the  rest.  It  soon  developed  that  although  it  did 
produce  dramatic  improvements  for  some  persons,  they 
frequently  had  to  have  the  operation  again  in  five  to 
seven  years.  So  what  one  had  actually  done  was  to  ratch- 
et costs  upward.  Then  angioplasty  came  along.  We 
appeared  to  have  on  our  hands  a simple,  much  less  inva- 
sive procedure  that  would  cost  only  a fraction  of  what 
coronary  bypass  surgery  costs.  It  was  indeed  an  elegant 
development  and  no  doubt  improved  the  quality  of  life 
for  many.  Yet  if  we  examine  data  on  the  frequency  of 
coronary  bypass  surgery  in  the  United  States,  not  even  a 
nick  in  the  curve  is  associated  with  the  introduction  and 
growth  of  angioplasty.  Persons  who  have  angioplasty 
eventually  have  to  have  something  else  done.  It  may  be 
another  angioplasty  or,  more  often,  a cardiac  bypass  sur- 
gical procedure. 

I want  to  call  these  technologies  by  a new  name  (if 
you  have  a better  one,  I will  be  glad  to  substitute  it!): 
“deferral  technologies.”  Although  they  accomplish  won- 
derful things  and  we  want  to  use  them,  they  do  not  save 
costs.  They  actually  add  to  them,  forming  an  escalator 
that  drives  the  economics  of  health  care  upward  in  a 
relentless  fashion. 

Lewis  Thomas,  in  a brilliant  assessment  of  medical 
technology,  called  another  class  of  technologies 
“halfway  technologies.”  They  are  the  best  we  have  at  the 
moment.  Often  they  are  cumbersome  and  expensive. 
They  do  produce  modest  gains  in  quality  but  at  huge 
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cost.  They  are  plainly  technologies  on  their  way  to  being 
something  better.  Thomas’s  famous  example  was  the 
iron  lung  for  polio,  which,  of  course,  was  replaced  at  a 
much  lower  cost  by  a vaccine. 

A third  class  of  technologies  might  be  called 
“preventive  technologies.”  They  are  highly  effective 
interventions  that  add  little  cost  because  they  are  cheap 
themselves  and  because  they  often  spare  larger  costs 
from  more  expensive  interventions  later.  The  kinds  of 
things  that  come  to  mind  are  immunization  programs 
against  infectious  diseases,  accident  prevention,  vio- 
lence prevention,  and  a whole  array  of  monitoring  and 
screening  programs  that  attempt  to  identify  disease 
early. 

Now  I want  to  pause  here  and  promise  you  that  this 
is  not  going  to  be  another  prevention  lecture.  I introduce 
that  category  only  to  pose  what  seems  to  me  to  be  a fun- 
damental question:  Given  our  deep  concern  with  cost, 
why  do  we  not  do  more  of  the  third  and  less  of  the  first 
two?  If  we  can  have  substantial  improvements  in  quali- 
ty at  very  little  cost  and  so  solve  both  of  our  problems 
with  one  shot,  why  do  we  not  do  more  of  it? 

The  reason  is  that  many  of  this  third  class  of  inter- 
ventions have  another  thing  in  common.  They  involve 
more  or  less  serious  intrusions  into  preferred  modes  of 
personal  behavior.  We  are  a highly  individualistic  soci- 
ety here  in  America.  We  resist  control.  Many  of  us  have 
a strong  preference  for  the  present  as  opposed  to  the 
future.  We  find  it  difficult  to  defer  gratification,  and  we 
operate  in  this  country  in  a technology-development 
mode  in  which  the  primary  incentives  are  economic 
ones. 

These  characteristics  all  militate  against  effective 
prevention.  For  example,  smoking  is  the  number  one 
preventable  public  health  problem  in  this  country.  Every 
time  we  suggest  ways  in  which  that  particular  threat 
could  be  reduced,  we  come  across  some  very  difficult 
problems.  Some  have  to  do  with  our  hesitancy  about  reg- 
ulation; some  have  to  do  with  a certain  reluctance  about 
adding  taxes.  Perhaps  most  important  of  all,  we  run  into 
deep  difficulties  because  of  the  way  people  actually 
make  their  decisions.  A remedy  often  offered  for  the 
smoking  problem  results  from  an  analysis  of  who 
smokes  and  who  does  not.  Smoking  in  this  country  is 
associated  with  income  and  education.  But  if  you  start  to 
tease  that  connection  apart,  it  turns  out  that  education  is 
the  more  robust  predictor  of  smoking  behavior — much 
more  important  than  income.  Indeed,  the  income  effect 
is  probably  exerted  through  the  education  effect.  I would 
have  supposed  that  this  occurs  because  people  who  get 
more  education  learn  more  about  the  hazards  of  smok- 
ing. They  associate  with  persons  who  do  not  like  to 
smoke  and  who  have  informative  things  to  say  about  it; 
they  therefore  put  out  their  cigarettes  and  vow  to  sin  no 
more. 

My  colleague,  Victor  Fuchs,  has  taken  a much  clos- 
er look  at  this  problem.  He  has  taken  a cohort  of  people 
and  pushed  the  analysis  back  to  when  everybody  had  the 
same  education  level — say,  age  17.  You  have  a sample  of 
people,  all  of  whom  have  finished  high  school.  Some 
will  go  on  to  college  and  some  even  to  graduate  school. 


But  their  smoking  behavior  is  already  established  at  the 
time  they  all  have  the  same  amount  of  education.  In 
other  words,  the  people  who  are  not  going  to  smoke  are 
the  people  who  are  going  to  stay  in  school. 

Let  us  not  leap  to  the  conclusion  that  this  has  to  do 
with  intelligence.  (There  may  be  some  very  smart  peo- 
ple who  are  incapable  of  deferring  gratification.)  Fuchs 
thinks  that  it  is  because  of  a third  variable,  which  is  the 
source  of  the  other  two:  some  people  simply  have  a dif- 
ferent time  preference  than  others.  They  are  prepared  to 
do  almost  anything  to  ensure  a better  future.  Getting 
more  education  is  part  of  that,  and  so  is  not  smoking. 
This  observation  explains  why  many  health  behaviors 
tend  to  be  associated  with  one  another.  Education,  in  this 
view,  is  one  of  a set  of  outcomes  of  a personality  type  or 
style  that  is  capable  of  deferring  present  gratification  in 
favor  of  the  future. 

It  will  be  hard  to  design  interventions  that  promote 
that  kind  of  personal  behavior.  Indeed,  we  are  experi- 
encing contemporary  lapses  in  prevention.  Im- 
munization has  shown  a disturbing  trend  since  the  early 
1960s.  Immunization  rates  for  children  in  the  United 
States  are  now  poor  and  getting  worse  all  the  time.  The 
rates  for  black  children  in  the  United  States  this  year  are 
the  same  as  in  Zimbabwe  and  Tanzania.  That  ought  to  be 
a source  of  substantial  national  embarrassment.  But  we 
are  a nation  that  is  unwilling  to  push  people  around  a lot. 
In  the  absence  of  aggressive  approaches — for  example, 
a regulation  that  would  make  immunization  compulso- 
ry— we  have  difficulty  in  getting  such  problems 
resolved. 

Another  illustration  is  our  perplexing  failure  to  begin 
to  work  on  the  most  proven  method  for  preventive  treat- 
ment of  viral  diseases  in  the  case  of  the  acquired  immun- 
odeficiency virus  (AIDS) — namely,  the  development  of 
a killed  or  severely  attenuated  whole-virus  vaccine.  That 
is  the  strategy  that  has  been  successful  in  similar  virally 
caused  diseases.  We  are  now  spending  $1.4  billion  annu- 
ally on  AIDS  research.  People  are  arguing  for  more 
basic  research  and  for  more  efforts  to  develop  unit  or 
recombinant  vaccines  based  on  specific  antigens  isolat- 
ed from  the  AIDS  virus.  That  is  fairly  sexy  molecular 
biology,  whereas  developing  whole-killed-virus  vac- 
cines is  regarded  as  not  terribly  interesting  or  exciting. 
There  also  is  an  unwillingness  on  the  part  of  government 
to  overcome  what  is  a clear  case  of  market  failure.  You 
might  see  corporate  activity  in  this  sector  if  drug  com- 
panies had  not  had  a series  of  terrible  experiences  with 
vaccine  development,  both  in  terms  of  a return  on  invest- 
ment (nobody  wants  to  pay  much  for  a preventive  vac- 
cine) and  because  of  the  fear  of  liability  and  the  failure 
on  the  part  of  government  to  provide  the  necessary  lia- 
bility protection. 

These  examples  illustrate  a larger  point.  A substan- 
tial array  of  quality-neutral  or  quality-improving  cost 
reductions  would  be  available  if  only  we  were  willing  to 
stretch  our  definitions  of  the  health  care  sector.  If  gun 
control  were  considered  a public  health  intervention,  for 
example,  it  could  change  a major  source  of  mortality 
radically.  But,  like  other  interventions  that  violate  our 
tradition  of  individual  freedom,  this  one  seems  beyond 
our  reach. 
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Dilemma  of  High-Tech  Care  for  High- 
Risk  Patients 

A patient  with  alcoholism  will  die  if  a second  liver 
transplantation  is  not  done.  An  injection-drug  user  with 
a destroyed  aortic  valve  urgently  needs  a prosthetic 
replacement.  A three-pack-a-day  cigarette  smoker 
requires  another  angioplasty.  All  these  patients  have  one 
thing  in  common — they  lead  high-risk  lives,  and  they 
require  expensive  health  care. 

With  health  care  expenditures  in  the  United  States 
moving  well  into  a double-digit  percentage  of  the  gross 
national  product,  and  with  major  efforts  being  made  by 
the  Clinton  Administration  to  reform  health  care  so  that 
everyone  will  have  basic  coverage,  the  use  of  expensive 
technology  to  care  for  patients  leading  high-risk  lives  is 
becoming  a real  concern.  Many  feel  that  these  patients  do 
not  deserve  such  care,  while  others  argue  that  health  ben- 
efits have  to  be  equal  for  all. 

To  physicians  involved  in  managed  care  who  find 
themselves  stringently  overseeing  the  practice  patterns  of 
their  colleagues  to  curb  expenses,  a patient  with  alco- 
holism who  needs  a liver  transplant  represents,  in  effect, 
"an  enemy  of  the  people.”  Such  a patient  is  often  per- 
ceived by  physicians  as  an  irresponsible  person  whose 
wayward  lifestyle  is  using  up  medical  resources  that 
could  be  more  satisfactorily  directed  toward  preventive 
medicine,  for  example.  Physicians  therefore  feel  a great 
deal  of  ambivalence  in  using  expensive  therapy  for  such 
high-risk  patients.  For  some  physicians,  the  situation  be- 
comes so  untenable  that  they  find  ways  of  dumping  these 
patients  into  the  laps  of  colleagues  who  are  less  judgmen- 
tal. 

At  first  glance,  the  concept  of  not  rewarding  "bad"  be- 
havior with  medical  salvation  seems  logical.  Those  who 
initiate  trouble  for  themselves,  like  suicidal  persons  who 
shoot  themselves  into  a morbid  but  not  lethal  vegetative 
state,  do  not  appear  to  be  “worthy”  of  expensive,  life-pro- 
longing  care.  The  same  might  be  said  of  injection-drug 
users  with  repeated  episodes  of  bacterial  endocarditis  that 
totally  destroyed  their  mitral  valves.  But  before  physi- 
cians rush  to  judgment  and  withhold  care  from  ill-be- 
haved persons,  they  should  consider  the  busy  executive 
w ho  forgets  to  take  prescribed  prophylactic  medicines  for 
rheumatic  heart  disease,  and  serious  sequelae  develop.  Or 
w hat  about  the  bold  mushroom  hunters  who  consume  the 
fruit  of  their  search  and  have  their  liver  destroyed  by  toxic 
mushrooms?  Are  they  to  be  denied  high-tech  care  because 
of  their  behavior?  Most  physicians  probably  would  not 
deal  harshly  with  them  because  anyone  can  make  a mis- 
take. Yet.  persons  with  alcoholism  or  those  who  use  illicit 
drugs  are  in  trouble  because  they  made  mistakes  in  their 
choice  of  substances  to  abuse. 


There  are  anecdotes  about  physicians  who  refuse  to 
perform  coronary  artery  bypass  procedures  on  heavy 
smokers  who  will  not  quit  their  habit.  Some  physicians 
have  policies  that  they  will  not  care  for  anyone  who 
smokes.  They  argue  that  their  w ithholding  of  medical  ser- 
vices will  stimulate  patients  to  change  their  bad  behavior 
into  good,  thus  helping  to  ensure  better  medical  results  for 
these  patients.  Are  they  adopting  this  approach  to  punish 
noncompliant  patients? 

The  ethical  behavior  of  physicians  is  not  codified,  but 
generally  can  be  distilled  into  "First,  do  no  harm"  and 
"Offer  w hatever  is  needed  to  benefit  the  patient.”  Arbitrar- 
ily excluding  patients  from  appropriate  care  because  of 
their  lifestyle  is  probably  not  concordant  with  the  Hippo- 
cratic Oath.  Yet  arguments  can  be  made  that  modem  sci- 
ence and  technology  have  put  such  extraordinary  burdens 
on  society's  resources  that  the  oath  is  no  longer  relevant 
and  factors  like  inappropriate  behavior  or  noncompliance 
have  to  be  considered. 

As  each  new'  scientific  breakthrough  raises  the  expec- 
tations of  society,  the  possibility  that  patients  will  clamor 
for  and  receive  these  new'  therapeutic  modalities  is  likely. 
That  these  might  then  be  sought  for  high-risk  persons  is 
also  possible.  Because  almost  all  new'  procedures  and 
pharmacologic  agents  tend  to  be  more  expensive  than 
those  they  supersede,  making  them  available  to  all  could 
increase  the  costs  of  health  care  enormously. 

So  far  there  is  no  "health  czar"  to  say  no  w'hen  de- 
mands for  new  scientific  achievements  are  made.  There 
are.  however,  individual  physicians  who  can  appreciate 
the  futility  of  offering  expensive  new  treatments  to  pa- 
tients who  will  not  be  compliant,  and  these  physicians 
w ill  say  no.  Others  wall  simply  go  along  and  provide  care 
that  is  doomed  to  failure.  It  could  be  argued  that  because 
the  government  often  is  "the  payer  of  last  resort."  the  gov- 
ernment should  be  denying  care  to  high-risk  patients.  But 
government  is  accountable  to  society,  and  it  is  finally  so- 
ciety that  determines  w hether  high-risk  patients  deserve 
high-tech  care. 

With  the  tightening  of  health  care  resources,  medi- 
cine. government,  and  society  will  have  to  accept  the  ne- 
cessity of  making  unpleasant  decisions,  particularly  those 
regarding  the  w ithholding  of  treatment  from  high-risk  pa- 
tients. Physicians  will  not  relish  being  in  the  highly  visi- 
ble front  lines  and  making  draconian  decisions,  and  they 
will  probably  cast  about  for  others  to  do  this  unpleasant 
w'ork  for  them.  But  technology  grows  more  sophisticated 
each  day,  and  each  day  the  need  to  choose  the  appropriate 
algorithm  for  the  care  of  high-risk  patients  grows  more 
critical.  None  of  us  can  hide  from  this  reality. 

MARVIN  L.  AUERBACK.  MD 
Foster  City  Pediatric  Medical  Group 
Foster  City.  California 
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Laparoscopic  Colectomy — An  Initial 
Experience 

To  the  Editor:  Using  a laparoscope  to  remove  intra-ab- 
dominal organs  has  become  increasingly  popular  in  recent 
years.  Laparoscopic  removal  of  gallbladders  has  proved  to 
be  efficacious,  although  at  some  increased  risk  of  morbid- 
ity.1 Several  authors  have  suggested  that  laparoscopy 
might  also  be  used  to  remove  segments  of  the  colon.2"'  We 
would  like  to  share  with  your  readers  our  initial  experience 
with  a consecutive  and  prospectively  evaluated  series  of 
colon  resections  considered  for  laparoscopic  resection. 
This  evaluation  was  to  determine  the  safety  and  frequency 
of  this  new  technique  in  a routine  surgical  practice. 

A total  of  115  consecutive  patients  requiring  colec- 
tomy were  evaluated  for  the  appropriateness  of  laparo- 
scopic colectomy.  If  a patient  was  actively  bleeding,  had  a 
colovesical  fistula,  or  required  a coloanal  or  ileoanal  anas- 
tomosis, the  patient  was  not  considered  an  appropriate 
candidate  for  laparoscopic  resection.  By  these  criteria,  56 
patients  were  judged  inappropriate  and  59  had  attempted 
laparoscopic  colectomy.  Of  the  attempted  procedures,  35 
were  completed.  Laparoscopic  resection  was  abandoned  if 
the  exposure  was  inadequate  or  if  the  procedure  would  be 
unduly  prolonged  by  this  technique.  Among  the  35  suc- 
cessfully treated  patients,  estimated  blood  loss  was  184 
ml,  patients  were  eating  at  1 . 1 days  after  the  operation, 
narcotics  were  required  for  1 .7  days,  and  patients  were  dis- 
charged 3.7  days  after  laparoscopic  colectomy.  Complica- 
tions included  three  cases  of  postoperative  wound 
infection,  one  patient  with  intraoperative  bleeding,  and 
one  with  an  anastomotic  leak. 

These  data  compare  favorably  with  those  of  traditional 
techniques  in  terms  of  length  of  hospital  stay.  Substantial 
cost  savings  may  be  possible  in  those  operations  that  are 
completed  laparoscopically.  We  also  learned  that  this  pro- 
cedure can  be  done  in  a reasonable  period  of  time.  In  ad- 
dition, we  believe  that  the  requirements  for  pain 
medication  are  decreased. 

This  experience  is  preliminary,  and  long-term  follow- 
up is  necessary  to  assess  the  adequacy  of  cancer  resection 
and  the  incidence  of  long-term  complications.  At  this 
point,  however,  it  appears  that  in  selected  patients,  laparo- 
scopic removal  of  portions  of  the  colon  offers  practical  ad- 
vantages to  patients. 

ROBERT  W.  BEART  Jr.  MD  RICHARD  T.  SCHLINKERT.  MD 

Department  of  Surgery  Assistant  Professor  of  Surgery 

USC  School  of  Medicine  Mayo  Clinic  Scottsdale 

Los  Angeles,  CA  90033-4612  Scottsdale.  Arizona 
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Recurrent  Hyperthermia  Due  to 
Lovastatin 

To  the  Editor:  Lovastatin,  an  inhibitor  of  hydroxy- 
methylglutaryl  coenzyme  A (HMG-CoA),  is  a well-toler- 
ated and  effective  treatment  of  hypercholesterolemia. 
Commonly  reported  adverse  reactions  include  asympto- 
matic elevations  of  aminotransferase  values,  gastrointesti- 
nal disturbances,  headache,  myalgia,  and  rash.1-2  We  report 
a case  of  a patient  with  recurrent  episodes  of  hyperthermia 
due  to  lovastatin  therapy. 

Report  of  a Case 

The  patient,  a 55-year-old  woman  with  Parkinson’s 
disease,  rheumatoid  arthritis,  hypothyroidism,  and  hyper- 
cholesterolemia, was  admitted  to  Loma  Linda  (California) 
University  Medical  Center  with  a temperature  of  40.5°  C. 
She  presented  after  two  weeks  of  low-grade  fevers  treated 
with  oral  erythromycin.  She  was  also  taking  furosemide,  a 
combination  drug  containing  levodopa  and  carbidopa, 
levothyroxene  sodium,  and  lovastatin.  She  was  somnolent, 
responded  to  deep  pain  with  purposeful  movements,  and 
had  cogwheel  rigidity.  Laboratory  tests  elicited  the  follow- 
ing values:  serum  sodium,  120  mmol  per  liter:  potassium, 
3.0  mmol  per  liter;  chloride,  92  mmol  per  liter;  and  bicar- 
bonate, 30  mmol  per  liter.  A complete  blood  count  and  co- 
agulation profile,  including  platelets,  were  normal. 
Cultures  of  blood,  urine,  sputum,  and  cerebrospinal  fluid 
specimens  were  negative  for  pathogens.  A serum  thyroid- 
stimulating  hormone  level  was  normal.  Chest  radiography 
and  computed  tomography  of  the  head  were  normal. 

Therapy  with  furosemide,  erythromycin,  and  lova- 
statin was  discontinued.  Potassium  chloride  and  a saline 
solution  were  administered.  After  48  hours  her  fever  re- 
solved, her  mental  state  was  normal,  and  electrolytes  re- 
turned to  normal.  Three  months  later  she  was  seen  with  an 
identical  historical,  physical,  and  metabolic  profile  treated 
with  ofloxacin.  An  antinuclear  antibody  titer  was  1 :64  and 
a Westergren  sedimentation  rate  was  39  mm  per  hour. 
Therapy  with  ofloxacin  and  lovastatin  was  discontinued. 
After  48  hours,  her  mental  state  returned  to  normal  and  her 
fever  resolved.  A month  later  she  was  seen  a third  time 
with  the  same  findings.  Serial  cardiac  enzyme  levels  had  a 
normal  MB  fraction,  but  her  total  creatinine  kinase  value 
was  elevated  at  543  units  per  liter.  The  lovastatin  therapy 
was  again  discontinued.  After  72  hours,  her  fever  again  re- 
solved and  her  mental  state  became  normal.  In  the  first  12 
months  with  discontinuation  of  the  lovastatin,  she  has  had 
no  further  hyperthermic  episodes. 

Discussion 

Inhibitors  of  HMG-CoA  are  widely  used  for  the  treat- 
ment of  hypercholesterolemia.  Lovastatin  has  been  avail- 
able in  the  United  States  since  1987,  and  its  safety  and 
efficacy  have  been  well  established  in  both  short-  and 
long-term  use.3  Although  fever  has  been  reported  in  a few 
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cases  with  drugs  in  the  HMG-CoA  reductase  inhibitor 
class,4  there  are  no  reports  of  severe  hyperthermia.  Myopa- 
thy, rhabdomyolysis.  and  other  serious  side  effects  are  also 
known  to  occur  with  the  use  of  lovastatin.J'5<’  This  patient  s 
response  to  repeated  challenges  with  lovastatin  suggest  a 
cause-and-effect  relationship.  Physicians  should  be  aware 
of  hyperthermia  as  a possible  side  effect  of  lovastatin  use. 

W ILLIAM  R.  von  POHLE.  MD 
Division  of  Pulmonary  and  Intensive 
Care  Medicine 

Department  of  Internal  Medicine 
Loma  Linda  University 
School  of  Medicine 
Lonut  Linda.  CA  92354 


Acknowledgments 

The  Chief,  Bureau  of  Medicine  and  Surgery,  Navy  Department, 
Washington,  DC.  Clinical  Investigation  Program  sponsored  this  report 
#84-16-1968-485.  as  required  by  HShlClNST  60(X).41  A.  The  views  ex- 
pressed in  this  article  are  those  of  the  authors  and  do  not  reflect  the  offi- 
cial policy  or  position  of  the  Department  of  the  Navy,  Department  of 
Defense,  or  the  United  States  Government. 


PATRICK  E.  OLSON.  MD 
Department  of  Internal  Medic  me 
Infectious  Disease  Division 
Clinical  Investigation  Department 
Naval  Medical  Center 

JEAN  G CREEK.  MT 
Office  of  the  San  Diego  County 
Veterinarian 


MARK  R.  WALLACE.  MD 
Department  of  Internal  Medicine 
Infectious  Disease  Division 
Clinical  Investigation  Department 
Naval  Medical  Center 

c/o  Clinical  Investigation  Department 
Naval  Medical  Center 
San  Diego,  CA  92134-5000 


REFERENCES 

1 . Bradford  RH.  Shear  CL.  Chremos  AN.  et  at:  Expanded  Clinieal  Evaluation 
of  Lovastatin  (EXCEL)  study  results — 1.  Efficacy  in  modifying  plasma  lipoproteins 
and  adverse  event  profile  in  8,245  patients  with  moderate  hypercholemia.  Arch 
Intern  Med  1991:  151:43-49 

2.  Tobert  JA.  Shear  CL.  Chremos  AN.  Mantell  Gl:  Clinical  experience  with  lo- 
vastatin. Am  J Cardiol  1990:  65:23F-26F 

3.  Lovastatin  Study  Gioups  1 through  IV:  Lovastatin  5-year  safety  and  efficacy 
study.  Arch  Intern  Med  1993;  153:1079-1087 

4.  Grob  D:  Rhabdomyolysis  and  drug-related  myopathies.  Curr  Opin 
Rheumatol  1990;2:908-915 

5.  Koppel  C:  Clinical  features,  pathogenesis,  and  management  of  drug-induced 
rhabdomyolysis.  Med  Toxicol  1989,4:108-126 

6.  Ahmad  S:  Lovastatin-induced  lupus  erythematosus.  Arch  Intern  Med  1991; 
151  1667-1668 

Rochalimaea — A Cosmopolitan  Zoonosis? 

To  the  Editor:  A possible  hazard  to  immunosuppressed 
patients  from  cats  infected  with  Bartonella  henselae  (for- 
merly Rochalimaea  henselae)'1  has  been  described  in 
northern  California.3'5  Amid  speculation  that  this  risk  may 
be  cosmopolitan,  we  sampled  a similar  feline  population 
to  determine  prevalence  in  southern  California,  where  the 
climate  and  demographics  are  much  different. 

A total  of  61  domestic  cats  from  San  Diego  urban  and 
rural  environs  were  tested  in  accordance  with  existing  ani- 
mal control  regulations.  Blood  specimens  for  culture  were 
obtained  using  pediatric  lysis  centrifugation  tubes  after  the 
method  of  Koehler  and  colleagues.4  Our  sample  consisted 
of  26  household  pets  and  35  strays. 

After  three  weeks,  15  of  61  blood  cultures  (25%)  grew 
B henselae  (positive  by  polymerase  chain  reaction, 
primers  directed  toward  B-cell  trophic  receptors;  J.K 
Steele,  PhD.  Engene  Biotechnologies,  San  Diego,  Califor- 
nia, oral  communication,  June  1994).  Younger  cats  were 
more  likely  than  older  cats  to  have  a positive  culture  (9 
were  estimated  to  be  younger  than  2 years,  with  only  1 
older  than  5 years).  The  difference  in  prevalence  from  that 
described  in  northern  California  (25  of  61  cultures  posi- 
tive, 41%)  was  not  significant  (P  - .09). 

Our  findings  agree  with  those  of  the  San  Francisco  in- 
vestigators and  suggest  that  B henselae  bacteremia  is  a 
frequent  (if  not  ubiquitous)  feature  of  domestic  cat  popu- 
lations. Patients  infected  with  the  human  immunodefi- 
ciency virus  and  with  other  immunosuppression  should 
be  apprised  of  the  possible  hazard  of  bacillary  angiomato- 
sis and  cat-scratch  disease  from  cats  infected  with 
B henselae 
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Communicating  With  Patients 

To  the  Editor:  Kenneth  De  Ville,  PhD,  JD,  says  that  the 
law  should  not  get  in  the  way  of  ethical  physician-patient 
interactions.1 1 agree.  But  before  we  ask  our  attorneys  for 
advice  and  before  we  involve  the  hospital  ethics  commit- 
tees, we  ought  to  pause  to  practice  medicine  using  effec- 
tive communication  techniques  with  our  patients.  I suspect 
that  90%  of  the  ethical  dilemmas  and  legal  issues  we  dis- 
cuss in  our  literature  would  evaporate  if  we  communicated 
effectively  with  patients. 

De  Ville  postulates  a conflict  between  physician  and 
patient  when  the  patient,  a pregnant  woman  with  a small 
pelvis  and  a large  fetus,  refuses  a cesarean  section.  Why 
does  she  refuse?  We  do  not  know.  Does  she  understand  our 
dilemma?  Probably  not.  So  we  need  to  discover  more 
about  her — her  fears,  her  understanding  of  the  effects  of 
cesarean  section,  her  worries  about  not  being  a good 
enough  mother  if  she  does  not  deliver  vaginally,  and  so 
forth.  We  need  to  ask.  And  we  have  to  explain  our  puzzle- 
ment and  predicament. Those  two  procedures — discover- 
ing meaning  and  acknowledging  our  difficulties — are 
central  to  dealing  with  difficult  physician-patient  relation- 
ships. 

A curious  and  patient  physician  could  probably  dis- 
cover what  a patient’s  difficulty  is — what  is  getting  in  the 
way  of  accepting  the  physician's  recommendation.  And 
expressing  the  physician’s  difficulty  to  the  patient  allows 
the  patient  to  see  both  sides  more  easily. 

FREDERIC  W.  PLATT,  MD 
1 901  E 20th  Ave 
Denver,  CO  80205 
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Who's  in  Charge  Here,  Anyway? 

ROLLIN  ODELL  Jr,  MD,  Orinda,  California 


Health  care  economists  and  other  medical  care  ex- 
perts— including  some  physicians — seem  to  assume 
that  patients  are  the  passive  recipients  of  interventions 
and  play  little  or  no  role  in  the  clinical  course  of  their  ill 
ness,  including  the  outcome.  Bedside  experience  indi- 
cates otherwise. 

As  a freshly  minted  physician  over  20  years  ago.  1 
shared  some  of  the  characteristics  of  a freshly  minted 
coin — a shiny,  unmarked  face  and  somewhat  rough 
around  the  edges.  I thought  I should  be  in  charge  of  the 
medical  care  given  to  my  patients,  and  like  many  of  my 
equally  young  colleagues,  1 was  sure  I had  all  the  right  an- 
swers. 

It  did  not  take  long  before  that  certainty  was  chal- 
lenged. After  I had  been  in  practice  about  a year,  Marion 
was  referred  to  me.  Marion  was  45  years  old  and  had  a 
biopsy-proven  diagnosis  of  stomach  cancer.  Her  progno- 
sis was  not  good,  but  she  had  none  of  the  symptoms  of  ad- 
vanced disease.  She  had  refused  resection,  and  her 
physician  had  sent  her  to  me  to  “see  what  you  could  do." 
After  reviewing  the  clinical  record  and  examining  her,  1 
formed  an  impression  of  a very  self-determined  woman. 
Marion  had  lived  most  of  her  life  on  a working  cattle 
ranch  near  Butte,  Montana.  She  evinced  a no  nonsense, 
direct  manner.  During  the  initial  interview  she  was  pleas- 
ant and  cooperative,  but  I could  tell  she  was  not  about  to 
take  guff  from  anyone. 

I explained  to  her  that  anything  I could  do  would  be 
strictly  palliative.  An  operation  would  be  effective  only  in 
reducing  the  bulk  of  her  disease,  and  radiation  treatment 
or  chemotherapy  would  do  the  same,  but  the  chance  that 
we  could  rid  her  body  of  all  the  disease  was  remote  Her 
eyes  hardened.  “What  you're  trying  to  tell  me  is  that  it  is 
up  to  me.  is  that  right?” 

I shrugged,  squirmed  a little  in  my  seat,  and  mumbled 
something  like,  “That’s  about  the  size  of  it.”  I then 
launched  into  a description  of  various  treatment  options 
and  was  about  to  recommend  an  aggressive  combination 
chemotherapy-irradiation  regimen,  but  she  would  have 
none  of  it.  After  some  discussion,  she  elected  to  proceed 
with  weekly  fluorouracil  injections,  even  though  she  was 


eager  to  get  hack  home  on  the  range.  Over  the  ensuing 
four  months  Marion  improved,  and  the  palpable  mass  re- 
gressed until  I was  no  longer  able  to  feel  it  through  the  ab- 
dominal wall.  Every  week  we  swapped  stories,  she  telling 
me  about  her  life  in  Montana  and  me  telling  her  about 
some  of  my  medical  school  experiences.  A camaraderie 
somewhat  atypical  in  a physician-patient  relationship  had 
evolved. 

Marion  went  back  to  Montana,  and  I arranged  for  her 
to  continue  her  therapy  there,  but  she  did  not  follow 
through  About  six  months  later,  1 received  a phone  call 
from  the  referring  physician  asking  me  to  see  her  again. 
She  showed  up  in  the  office  a few  days  later  for  what 
turned  out  to  be  her  last  consultation  with  me. 

Marion  had  obvious  local  recurrence  in  the  abdomen, 
but  without  metastatic  disease.  I decided  to  offer  her  radi- 
ation therapy,  but  after  hearing  about  the  possible  side  ef- 
fects, she  elected  to  go  back  home  to  die  under  the  care  of 
her  family  physician.  Two  months  later,  I received  a letter 
from  the  physician  thanking  me  for  my  care,  telling  me 
that  Marion  had  thought  I was  “the  greatest."  and  that  she 
had  died  comfortably  with  the  aid  of  morphine. 

A young  physician  does  not  like  to  lose  patients,  par- 
ticularly when  they  also  become  friends.  I felt  at  the  time 
that  I had  let  Marion  down  by  not  pushing  more  aggres- 
sive therapy  on  her.  so  that  «he  might  have  lived  a year  or 
two  more. 

A month  later  I was  asked  to  see  Wilma,  also  a 45- 
year-old  woman  with  stomach  cancer.  She  had  long, 
stringy  black  hair;  a thin,  peaked  face;  and  pale  complex- 
ion, and  seemed  to  cower  on  the  edge  of  the  bed  when  I 
approached.  A diagnosis  of  schizophrenia  had  been 
recorded  in  her  chart.  She  did  not  appear  to  be  a good  can- 
didate for  radiation  therapy.  The  pathology  and  operative 
reports  were  equally  grim:  a poorly  differentiated  adeno- 
carcinoma in  the  antrum  had  been  resected.  Tumor  was 
seen  to  extend  up  to  resection  margins,  and  18  of  20 
lymph  nodes  contained  metastatic  disease. 

I had  a hard  time  getting  a history.  She  was  distant  and 
scattered  during  the  interview.  I decided  to  offer  her  radi- 
ation treatment  as  a palliative  measure,  and  after  a few 
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formalities.  I made  my  pitch.  Something  I said  concen- 
trated her  attention  briefly.  She  became  more  focused, 
and  then  she  unexpectedly  muttered  something  under  her 
breath  in  response  to  my  questions. 

“What  did  you  say?”  I asked,  leaning  over  the  bed- 
side. “I’m  sorry,  I couldn’t  hear  you.” 

For  the  first  time,  she  looked  straight  into  my  eyes  and 
spoke  in  a soft  but  distant  voice.  “I’m  in  God’s  hands 
now.  You  can  do  whatever  you  want  with  me.”  With  that 
tenuous,  informed  consent.  I scurried  out  of  the  room, 
wishing  I had  never  gotten  into  this  situation. 

We  started  her  therapy  several  weeks  later.  Through- 
out the  entire  series  of  35  treatments,  Wilma  never  com- 
plained of  a single  side  effect.  I asked  about  the  usual  and 
expected  nausea  and  vomiting,  anorexia,  diarrhea,  ab- 
dominal pain,  or  cramping.  Despite  repeated  questioning, 
Wilma  denied  having  any  symptoms.  She  would  quietly 
slip  into  the  department,  occupy  a chair  as  far  away  from 
everyone  as  she  could  get.  submit  to  her  daily  dose  when 
called,  and  then  leave  as  inconspicuously  as  she  came, 
seemingly  unaffected  by  the  onslaught  of  ionizing  radia- 
tion she  was  receiving  to  her  upper  abdomen.  The  staff 
and  I were  amazed  at  her  lack  of  symptoms. 


But  what  has  happened  subsequently  is  even  more 
amazing.  Incredible  as  it  may  seem,  Wilma  is  cured.  She 
has  been  observed  for  more  than  20  years  and  has  never 
had  a recurrence  or  a complication  related  to  her  therapy. 
In  one  of  those  unexpected  happenings,  for  reasons  un- 
known to  the  most  astute  oncology  “expert,”  Wilma  re- 
mains free  of  disease.  Her  schizophrenia  is  unchanged, 
waxing  and  waning  as  it  will.  She  continues  to  thank  me 
profusely  for  “saving  her  life,”  but  my  suspicion  is  that  I 
had  little  to  do  with  her  favorable  clinical  outcome. 

You  see,  I was  never  in  charge,  even  though  I thought 
I was  at  the  time.  I have  since  learned  it  is  the  patient  in- 
teracting with  the  therapeutic  milieu  who  controls  the 
healing  process,  and  we  physicians  are  privileged  wit- 
nesses to  the  miracle  of  healing  as  it  unfolds.  What  goes 
on  inside  a patient  will  often  determine  results  more  than 
any  intervention  we  may  do. 

Physicians  understand  this  fundamental  truth  because 
we  see  it  day  in  and  day  out  in  our  practices.  We  need  to 
communicate  this  kind  of  information  to  those  nonphysi- 
cians responsible  for  reforming  our  health  care  system. 
Perhaps  if  we  explained  to  them  who  is  really  in  charge, 
they  will  better  appreciate  medicine  as  the  art  form  it  is. 
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Treachery  of  the  Hysterical  Diagnosis 

LARRY  E.  DAVIS,  MD,  Albuquerque,  New  Mexico 


Chief  residency  is  the  culmination  of  physicians’ 
training — when  they  are  finally  able  to  make  deci- 
sions with  authority  and  confidence.  And  then  patients 
come  along,  bringing  with  them  lessons  in  humility. 

Helen  was  a retired  psychiatric  nurse  who  arrived  one 
evening  in  the  emergency  department  saying  that  she 
could  not  move  her  legs.  She  was  calm  as  she  explained 
that  the  painless  paralysis  developed  while  she  was 
watching  a news  story  on  Governor  George  Wallace,  who 
had  become  paraplegic  after  being  shot  in  the  back.  Dis- 
covering she  could  not  walk,  she  somehow  was  able  to  go 
to  bed  that  night  and  arrived  at  the  emergency  department 
the  next  day  with  a neatly  packed  suitcase.  On  examina- 
tion she  had  normal  muscle  tone  in  the  legs,  but  with  ef- 
fort she  could  barely  lift  her  feet  off  the  bed.  All  her  test 
results  were  normal. 

Nurses  on  her  former  psychiatry  ward  told  me  she 
had  always  been  slightly  eccentric.  The  psychiatry  chief 
resident  and  I concluded  she  was  hysterical,  and  we 
joked  about  calling  her  illness  “Wallace  hysterical  para- 
plegia” or  even  “the  Wallace  syndrome.”  When  we 
announced  she  could  get  up,  go  home,  and  start  psychi- 
atric counseling  in  the  morning,  she  would  not  move.  An 
hour  passed.  I was  left  with  no  choice  but  to  call  the 
medical  intern  and  have  her  admitted  to  the  hospital. 
Confidently  I told  the  intern  my  diagnosis  and  went 
home. 

Early  the  next  morning  I awoke  with  an  inexplicable 
feeling  that  something  about  my  diagnosis  was  amiss, 
and  I quickly  walked  to  the  hospital.  Helen  politely  won- 
dered why  I had  awakened  her  so  early  as  she  still  felt 
the  same.  Now,  however,  her  legs  were  paralyzed,  flac- 
cid, and  lacked  deep  tendon  reflexes.  My  previous  con- 
fidence turned  to  anxiety  as  I called  a radiology  col- 
league to  do  an  emergency  myelogram. 

During  a lull  in  the  myelogram,  I reviewed  her  initial 
laboratory  findings.  A pit  formed  in  my  stomach  on 
finding  that  her  electrocardiogram  contained  the  config- 


uration of  an  acute  myocardial  infarction.  After  the 
myelogram  was  completed,  we  headed  for  the  coronary 
care  unit. 

Helen’s  myocardial  infarction  resolved,  but  the  asso- 
ciated anterior  spinal  artery  occlusion  left  her  perma- 
nently paraplegic.  Her  calm  demeanor  remained 
unchanged,  and  she  left  pleased  with  our  care.  Yet,  1 was 
not  pleased  and  fully  realized  the  treachery  of  the  hys- 
terical diagnosis.  Carelessly  made,  it  was — and  usually 
is — wrong.  I had  been  so  pleased  with  my  diagnosis  and 
its  association  with  the  George  Wallace  tragedy  that  I 
had  failed  to  examine  her  admission  electrocardiogram 
carefully.  In  addition,  1 learned  how  important  it  is  to  lis- 
ten to  patients  and  to  clarify  and  understand  their 
responses.  On  more  careful  questioning,  Helen  ex- 
plained how  she  had  crawled  from  the  chair  to  the  bed, 
how  she  avoided  fluids  because  she  knew  she  would  not 
be  able  to  get  to  the  bathroom,  and  how  a neighbor 
helped  pack  her  suitcase  and  carried  her  to  a waiting 
taxi.  She  had  previously  cared  for  paraplegics,  knew 
what  to  expect,  and  was  not  scared. 

Since  then,  whenever  I encounter  a weird  or  appar- 
ently implausible  history,  1 remember  Helen  and  ask 
careful  questions,  listen  to  the  answers,  and  search  for  a 
possible  “organic”  explanation. 

* * * 

“Lessons  From  the  Practice  ” presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice — to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are  en- 
couraged to  submit  their  “ lessons ” to  the  series'  editors. 

JONATHAN  E.  RODNICK,  MD 
STEPHEN  J.  McPHEE.  MD 
Assistant  Editors 
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Manuscript  Information 

Manuscripts  should  be  sent  to  the  Editor,  Linda  Hawes  Clever,  MD, 
The  Western  Journal  of  Medicine,  221  Main  Street,  San  Francisco, 
California  94105.  Manuscripts  must  be  original,  not  previously 
published,  and  not  under  consideration  by  another  publication.  If 
preliminary  data  were  included  in  another  presentation  or  publica- 
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tents and  that  the  National  Library  of  Medicine  lists  in  MEDLINE 
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7TH  NATIONAL 
AIDS  UPDATE 
CONFERENCE 


"Health  Care  Reform: 
HIV  Today  and  Tomorrow" 


January  31  - February  3, 1 995 
San  Francisco  Moscone  Convention  Center 


Conference  Sponsors  (partial  list) 


AmFar  (American  Foundation  for  AIDS  Research) 

American  Association  of  Physicians  for  Human  Rights 

American  Hospital  Association 

American  Medical  Association 

American  Nurses  Association 

Association  of  Nurses  in  AIDS  Care 

California  Academy  of  Family  Physicians 

California  Association  of  Hospitals  and  Health  Systems 

California  Association  of  Public  Hospitals 

California  Department  of  Health  Services 

California  Medical  Association 

California  Nurses  Association 

International  Society  for  AIDS  Education 

Kaiser  Family  Foundation 

Kaiser  Permanente  Northern  California 

Levi  Strauss  Foundation 


National  Association  of  Counties 
National  Association  of  People  with  AIDS 
National  Association  of  Social  Workers 
National  Catholic  AIDS  Network 
National  Coalition  of  Hispanic  Health  and 
Human  Services  Organizations  (COSSMHO) 
National  Hospice  Organization 
National  Minority  AIDS  Council 
San  Francisco  Department  of  Public  Health 
San  Mateo  County  AIDS  Program 
United  States  Conference  of  Mayors 
University  of  California  EPI  Center  at 
San  Francisco  General  Hospital 
University  of  California  San  Francisco/ 

AIDS  Health  Project 

Visiting  Nurses  and  Hospice  of  San  Francisco 


The  primary  goal  of  this  Conference  is  to  provide  opportunities  for  discussion  among 
health  care  service  providers,  policy  makers,  funders,  educators  and  program  administrators,  and  persons 
living  with  HIV  to  find  the  best  means  to  meet  the  special  challenges  which  the  HIV/AIDS  epidemic  poses. 


The  Conference  is  especially  relevant  for: 

• nurses  • dentists 

• pharmacists  • social  workers 

• public  health  agencies  • program  administrators 

• mental  health  practitioners  • government  and  community  leaders 
community-based  and  HIV/AIDS  service  organizations,  administrators  and  caregivers 

• hospital  service  and  planning  managers 


physicians 
policy-makers 
health  care  providers 
people  with  HIV/AIDS 


Plenary  Sessions,  nearly  1 00  Workshops,  and  nine  Intensive  Workshops  are  presented  for  various  levels  of 
attendee  knowledge  and  expertise  and  bring  attention  to  HIV/AIDS  issues  in  five  Conference  tracks: 

• Policy  and  Administration  • Prevention  and  Education  • Care  and  Services 

•Treatment  • Cultural  Issues 

Special  events  include:  Roundtable  Talks,  Poster  Sessions,  Film  and  Theater  Festivals,  an  AIDS  in  the  Arts  Display, 
Resource  Center  Exhibits,  an  HIV/AIDS  Book  Fair,  and  a display  of  The  NAMES  Project  AIDS  Memorial  Quilt. 


Confirmed  Speakers  To  Date  (partial  list) 

Inge  Corless,  PhD,  RN,  FAAN,  Massachusetts  General  Hospital,  Institute  of  Health  Professions,  Boston,  MA 
Elaine  Daniels,  MD,  PhD, Chief,  Health  Professions,  HIV  Education  Branch,  U.S.  Public  Health  Service,  Rockville,  MD 
Donald  P.  Francis,  MD,  DSc,  Genentech,  South  San  Francisco,  CA 
Loretta  Sweet  Gemmott,  RN,  PhD,  FAAN,  Assoc.  Professor  & Dir.  of  Center  for  AIDS  Research, 

School  of  Nursing,  Columbia  University,  NYC 

Philip  R.  Lee,  MD,  Assistant  Secretary  for  Health,  Dept,  of  Health  and  Human  Services,  Washington,  DC 
Jeff  Levi,  AIDS  Action  Council,  Washington,  DC 
Mervyn  F.  Silverman,  MD,  MPH,  President,  AMFAR,  Los  Angeles,  CA 
Richard  L.  Sowell,  PhD,  RN,  FAAN,  AID  Atlanta,  Inc.,  Atlanta,  GA 
Paul  Volberding,  MD,  Professor  of  Medicine,  University  of  California  San  Francisco.  Director,  AIDS  Program, 

San  Francisco  General  Hospital,  CA 


Applications  have  been  submitted  for  up  to  20.5  hours  of  CME  and  CEU  credit  for  physicians,  nurses  and  social  workers 


For  general  information,  to  register  or  exhibit,  contact: 

KREBS  Convention  Management  Services  • 555  DeHaro  Street,  Suite  200,  San  Francisco,  CA  94107-  2348  • Phone:  415/255-1297  Fax:  415/255-8496 
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CONTINUING  MEDICAL  EDUCATION 


(Continued  from  Page  372) 

January  26 — Cancer  Care  Symposium.  Seattle.  Thurs.  Contact:  Providence. 
(206)  320-2552. 

March  2 — Emergency  Response  in  the  Workplace:  An  Occupational 
Health  Nursing  Update.  Seattle.  Thurs.  Contact:  Northwest  Center  for 
Occupational  Health  and  Safety,  (206)  543-1069. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education,  Dept, 
of  Pathology.  Harborview  Medical  Center,  325  Ninth  Avenue,  Seattle.  WA98104.  (206) 
223-5953. 

PCMS  CME— Contact:  Executive  Director,  College  of  Medical  Education.  705  South 
Ninth,  No.  203,  Tacoma,  WA  98405.  (206)  627-7137. 

U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine,  Div.  of 
CME.  SC-50,  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education,  Virginia  Mason  Medical  Center,  PO  Box  900,  Seattle,  WA 
98111.(206)  223-6898. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education,  2033 
Sixth  Ave,  Suite  1100,  Seattle,  WA  98121.  (206)  441-9762.  ♦ 


This  Publication 
is  available  in  Microform. 


University  Microfilms  International 

Please  send  additional  information 

for  

(name ol  publication) 

Name 

Institution 

Street 

City 

State Zip — 

300  North  Zeeb  Road,  Dept  P R . Ann  Arbor.  Mi  48106 


epitome 


i-'pit-3-me\  n |L,  fr.  Gk  epitome,  fr. 
epitemnein  to  cut  short,  fr.  epi-  + tem- 
nein  to  cut  — more  at  tome]  ( 1 520)  1 a : 
a summary  of  a written  work  b : a brief 
presentation  or  statement  of  something 

2 : a typical  or  ideal  example:  embodi- 
ment (the  British  monarchy  itself  is 
the  - of  tradition  —Richard  Joseph) 

3 : Plural  — Epit-o-mes  — A regular 
feature  of  The  Western  Journal  of 
Medicine,  now  available  in  a single, 
bound  volume. 


Each  set  of  EPITOMES  is  a 
concise  and  clear  review  of  the 
important  advances  in  a medical 
specialty,  chosen  and  written  by  experts 
in  that  specialty.  Now,  for  the  first  time,  a 
special  bound  volume  of  EPITOMES  is  available. 

For  only  $19.95  you  can  have  all  the  latest  advances  in 
24  different  specialties  in  one  attractively  designed  volume. 
An  excellent  reference  for  your  library.  A useful  gift.  Hurry! 
Supplies  are  limited.  Order  a copy  today. 


The  Western 
Journal  of  Medicine 


□ Yes,  send  me 
each 


copy(ies)  of  the  Epitomes  book  at  $19.95 


I want  to  receive  Epitomes  every  month.  Please  enter  my  one-year 
subscription  to  WJM  for  only  $40.00. 

For  additional  information,  call  (41 5)  882-5179 


YES,  SEND  A SPECIAL  BOUND 
EDITION  OF  EPITOMES  TO: 


Name 

Street 

City 

State Zip 

□ Check  enclosed  Charge  my:  □ VISA  □ MasterCard 


Card  Number 

Expiration  Date 

Signature 

Please  mail  this  coupon  with  enclosed  payment  to: 

Circulation  Department,  PO.  Box  7602,  San  Francisco.  California  94120-7602 
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Classified 

Advertisements 


The  rate  for  each  insertion  is  $8  per  line  (six  words  per  line)  with  five  lines  ($40)  minimum.  Confidential  box 
number  charge:  $10  each  month. 
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Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding  issue.  All 
copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  disclosure  of  their  iden- 
tity; your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  Although  The  Western  Journal  of 
Medicine  believes  the  classified  advertisements  in  these  columns  to  be  from  reputable  sources,  we  do  not  inves- 
tigate the  offers  made  and  assume  no  liability  concerning  them.  The  right  is  reserved  to  reject,  withdraw,  or 
modify  all  classified  advertising  copy  in  conformity  with  the  decisions  of  the  Advertising  Committee. 

Please  Type  or  Print  Advertising  Copy 

Classified  Advertisements  Are  Payable  in  Advance 

CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
PO  BOX  7602,  SAN  FRANCISCO,  CA  94120-7602 
(415)  882-3376 
FAX:  (415)  882-3379 


PHYSICIANS  WANTED PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


The  way  to  practice  Medicine. 

Locum  Tcncns 


Family  Practice  • Internal  Medicine  • Pediatrics 

The  Locums’ Company 

1-800-735-6286 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 

(800)  323-1732 
(503)  382-1732 


FAMILY  PRACTICE  AND  INTERNAL  MEDICINE. 

OREGON-Enthusiastic,  nine-member  Primary  Care 
group  seeks  BC/BE  Internist  and  Family  Physician  for 
growing  resort  community.  Hospital  owned  group  pro- 
vides generous  salary,  benefits,  fabulous  new  offices, 
etc.  Terrific  location  just  off  the  ocean,  abundant 
recreation,  one  hour  from  university.  Contact  Jean  Er- 
ickson, PROSEARCH,  317  SW  Alder,  Ste  1160,  Portland, 
OR  97204-2530;  (800)  622-3377,  FAX  (503)  222- 
1262. 


A few 

reasons  why 
you  should 
advertise  in 
WJM: 

PHYSICIANS 

Natividad  Medical  Center  is  presently  seeking  Family  Prac- 
titioners to  join  our  Family  Practice  Residency  Program  and 
Affiliated  Community  Clinics.  Position  highlights  include: 

□ Residency  affiliated  with  the  University  of  California,  San 

Francisco 

□ HPS  A designation  offering  the  potential  for  loan  repayment 

■ reach  50,000 
physicians 
nationwide 

□ Modem,  affordable  health  care  campus  on  present  site  to  be 
completed  by  1997 

O Located  17  miles  inland  from  the  beautiful  Monterey  Bay, 
Salinas  offers  a community  of  110,000  and  moderate 
year-round  weather. 

■ concentrated 
audience  in  10 
western  states 

You  must  be  Board  Certified  /Board  Eligible  as  a Family  Prac- 
titioner. Obstetrics  preferred  for  Residency  Faculty  position, 
optional  for  community  clinics. 

■ affordable 
ad  rates 

If  this  opportunity  sounds  like  what  you  are  looking  for  and 
you  are  ready  to  join  an  energetic  team,  please  request  more 
information  by  contacting: 

■ friendly  staff 

Richard  Brunader,  M.D. 

Director,  Family  Practice  Residency  Program 
Natividad  Medical  Center 
P.O.  Box  81611,  Salinas,  CA  93912 

Call 

Classified 
Advertising 
for  more 
information: 

(408)  755-4201 
AA/EOE 

a a a NATIVIDAD 

sxd.  medical 

CENTER- 

(415)882-3376 

FRIENDLY  PEOPLE,  FAMILY  MEDICINE. 

Western  States  OPENINGS 

Many  multispecialty  groups  and  hospitals  have  asked 
us  to  recruit  for  over  300  positions  of  various  spe- 
cialties. Both  permanent  and  locum  tenens.  Send  CV 
to: 

Western  States  Physician  Services,  5627  E.  Kings  Canyon, 
Ste  156,  Fresno,  CA  93727,  or  call  (800)  873-0786. 


EXCELLENT  OPPORTUNITY  FOR  INTERNAL  MEDI- 
CINE PHYSICIAN  in  private  practice  multispecialty 
physician  group  in  San  Francisco.  Income  guarantee. 
No  investment.  Forward  CV  to  Box  263,  The  Western 
Journal  of  Medicine,  PO  Box  7602,  San  Francisco,  CA 

94120-7602. 

GENERAL  INTERNIST.  The  department  of  Medicine 
at  Kern  Medical  Center  has  a position  for  a BC/BE 
General  Internist  to  join  a growing  faculty  in  a half- 
time teaching/research  endeavor.  The  Department  of 
Medicine  is  a UCLA-affiliated  Internal  Medicine 
Residency  Training  Program  with  a strong  emphasis 
on  resident  education  and  patient  care.  KMC  is  locat- 
ed in  a pleasant  central  California  community.  Please 
send  inquiries  to  Edward  L.  Arsura,  MD,  FACP, 
Chairman,  Dept  of  Medicine,  Kern  Medical  Center, 
1830  Flower  St,  Bakersfield,  CA  93305,  (805)  326- 
2200,  FAX  (805)  326-2950. 

DIRECTOR  OF  AMBULATORY  CARE  CENTER.  The 

Department  of  Medicine  at  Kern  Medical  Center  has 
a position  for  a Board  Certified  General  Internist  who 
will  take  on  a newly  developed  position  as  Director  of 
our  Ambulatory  Care  Center.  This  is  an  exciting  posi- 
tion at  a new  facility  requiring  well-developed  orga- 
nizational, personal,  and  educational  skills.  Kern 
Medical  Center  is  a UCLA-affiliated  Internal  Medicine 
Program  with  a strong  emphasis  on  resident  educa- 
tion and  excellence  in  patient  care.  KMC  is  located  in 
a pleasant  central  California  community.  Please  send 
i inquiries  to  Edward  L.  Arsura,  MD,  FACP,  Chairman, 
Dept  of  Medicine,  Kern  Medical  Center,  1830  Flower 
St,  Bakersfield,  CA  93305,  (805)  326-2200,  FAX  (805) 
326-2950. 

BC  OR  RECENTLY  BE  PHYSICIANS  NEEDED.  Los 

Angeles  and  Seattle  metropolitan  areas:  Family  Prac- 
tice, Pediatrics,  OB/GYN,  Industrial  Medicine,  Urgent 
Care,  and  Internal  Medicine.  Call  Chris  Warner,  Panther 
Enterprises  Physician  Recruiting  and  Placement,  (800) 
235-7601. 


EXCELLENT  PRACTICE  OPPORTUNITIES  IN  MIN- 
NESOTA AND  WESTERN  WISCONSIN  communities. 
Primary  care  and  specialties.  Enjoy  culture,  academics, 
and  the  four  seasons.  For  more  information,  call  (800) 

248-4921. 

FAX  YOUR  AD  TODAY!  (41 5)  882-3379. 


NEED  TO  ADVERTISE  A CONFERENCE?  Place  your 
ad  in  WJM  and  reach  50,000  readers.  Call  (415)  882- 
3376  or  FAX  your  ad  to  us  at  (415)  882-3379. 
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Provide  High 
Quality  Care. 
Enjoy  High 
Quality  Living. 


CIGNA  Healthcare  gives  you  the 
freedom  to  focus  on  what's  most 
important_the  practice  of  good 
medicine.  And  our  locations  offer 
you  some  of  the  best  practice 
opportunities  and  lifestyles  found 
anywhere. 

We  currently  have  the  following 
positions  available 

SOUTHERN  CALIFORNIA 

Los  Angeles,  Orange,  Riverside, 
& San  Bernardino  Counties 

Family  Physicians 
Internists 
OB/GYNs 
Pediatricians 
Urgent  Care/FP  & Peds 

ARIZONA 
Phoenix  & Tucson 
Family  Physicians 
Geriatricians 
Internists 
OB/GYNs 
Pediatricians 
Urgent  Care  Physicians 
Occupational  Medicine 

As  part  of  our  team,  you'll  enjoy  a 
predictable  schedule  CIGNA 
Healthcare  offers  an  outstanding 
compensation  package  For  more 
information,  call  or  send  your  CV 
to: 

CA  CIGNA  Medical  Group, 
Physician  Recruitment,  505  N. 
Brand  BlvcL,  Suite  400-49,  Glendale, 
CA  91203,  (800)  468-9013,  Fax  (818) 
5006986. 

AZ:  CIGNA  Healthcare  of  AZ, 
Medical  Staff  Recruitment,  11001 N. 
Black  Canyon  Hwy.,  Suite  401-49, 
Phoenix,  AZ  85029,(800)252-2471, 
Fax  (602)  371-2526. 


CIGNA  Healthcare 

EOE  A Business  of  Caring. 
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SIMPLY  THE  BEST 

Locum  Tcncns 


Family  Practice  • Internal  Medicine  • Pediatrics 

The  Locums’ Company 

1 -800-73S-6286 


CALIFORNIA 

Primary  Care  Physicians  and  Radiologists  needed  to 
work  as  locum  tenens  statewide.  High  salary,  paid 
malpractice.  Work  whenever  and  wherever  you 
wish.  Permanent  placements  as  well.  INTERIM 
Physicians/  Western  Physicians  Registry; 
Northern  California,  Jim  Ellis,  Director,  (800) 
437-7676.  Southern  California,  Tracy  Zweig, 
Director,  (800)  635-3175. 


ROCKY  MOUNTAIN  WEST  AND  SOUTHWEST  NEED 
PHYSICIANS.  All  specialties  needed.  Urban,  rural,  solo, 
group  opportunities,  all  close  to  mountain  recreation. 
Call  Rita  Longino  at  (800)  279-5267  or  FAX  CV  to 
(800)  467-1246  or  send  CV  to  WHS,  P0  Box  2107,  Cor- 
rales,  NM  87048-2107. 

IMMEDIATE  OPENING  General  Internal  Medicine 
doctor.  Four  internist  practice.  Small  California  town 
ten  miles  from  beach.  Salary  $110,000  a year. 
Benefits  optional.  Call  (805)  525-7131.  Santa  Paula, 
California. 

OREGON.  FAMILY  PRACTICE  clinician  teachers 
needed  for  Oregon  Health  Sciences  University 
Department  of  Family  Medicine.  We  seek  clinician 
teachers  for  new  neighborhood  practices.  Duties  are 
chiefly  patient  care  plus  some  resident  and  student 
teaching.  Obstetrics  and  hospital  care  of  patients 
desired.  Send  CV  and  three  references  to  LJ.  Fagnan, 
MD,  Dept  of  Family  Medicine,  0HSU,  Mail  Code  FP 
Portland,  OR  97201-3098.  AA/EO  Employer. 

COME  TO  THE  LAND  OF  ENCHANTMENT.  Sunny 
New  Mexico  seeking  senior  physician  for  300-bed 
state-operated  facility  for  people  with  developmental 
disabilities.  Seeking  individual  who  is  looking  for  a 
challenge  and  personal  growth,  able  to  provide  pri- 
mary care  to  adolescents  and  adults  with  develop- 
mental disabilities,  willing  to  work  on  a multidiscipli- 
nary team,  and  willing  to  provide  education  to 
University  of  New  Mexico  trainees.  Potential  for  aca- 
demic appointment.  Minimum  qualifications:  gradu- 
ation from  an  accredited  medical  school,  completion 
of  an  approved  internship  and  licensure  by  the  New 
Mexico  Board  of  Medical  Examiners.  For  information 
contact  Javier  Aceves,  MD  at  (505)  841-5226. 

CALIFORNIA.  EXCELLENT  OPPORTUNITY  available 
in  1994  to  early  1995  for  a BC/BE  oncologist-hema- 
tologist to  join  a busy,  two-person,  subspecialty  prac- 
tice in  San  Francisco  bay  area.  Modern  facilities 
available  to  deliver  high  quality,  outpatient-based, 
comprehensive  cancer  care.  Protocol  participation 
available  through  SW0G-NSABP.  Extremely  competi- 
tive salary  and  benefit  package  leading  to  early  part- 
nership. Please  send  CV  to  Number  297,  Western 
Journal  of  Medicine,  P0  Box  7602,  San  Francisco,  CA 
94120-7602. 


FAX  YOUR  AD 
TODAY! 


(415)  882-3379 


THE  WESTERN  JOURNAL  OF  MEDICINE 


PHYSICIANS  WANTED 


DEAR  DOCTOR: 

If  your  goals  include  a quality  lifestyle,  a 
dynamic  medical  community,  excellent 
schools/universities,  and  beautiful  and 
affordable  housing,  then  we  have  the 
ideal  practice  opportunity  for  you! 

HOLY  FAMILY  HOSPITAL  and  the  MEDICAL 
STAFF  are  working  together  to  meet  the 
healthcare  demands  of  our  150,000  pa- 
tient population.  There  is  an  IMMEDIATE 
need  for  BC/BE  physicians  in  the  follow- 
ing specialties: 

• FAMILY  PRACTICE 

• INTERNAL  MEDICINE 

SPOKANE,  WASHINGTON  (370K  metro 
population)  is  the  regional  Healthcare 
and  Cultural  center  offering  a sound 
economy,  unlimited  outdoor  recreation 
and  a mild  four  season  climate. 
CONTACT  with  CV  to:  Nancy  Chaffins 


N.  5633  LIDGERWOOD 
SPOKANE,  WA  99207 
(509)  482-2164 
FAX:  (509)  482-2456 


PACIFIC  NORTHWEST.  Placement  specialists  serving 
northern  California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine,  Family 
Practice,  OB/GYN,  General  Surgery,  Pediatrics,  and  all 
other  specialties.  Barbara  Stoefen,  President,  The 
O'Kane  Group,  25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR 
97701 ; (800)  451-0700,  FAX  (503)  389-5134. 
SACRAMENTO.  BC/BE  PHYSICIAN  for  busy  urgent 
care  center.  Excellent  package  with  early  partnership. 
Send  RV  to  Number  298,  Western  Journal  of 
Medicine,  PO  Box  7602,  San  Francisco,  CA  94120- 
7602. 

CALIFORNIA-SAN  LUIS  OBISPO  AREA.  Position 
available  in  Urgent  Care  center  on  the  beautiful  cen- 
tral California  coast.  Competitive  compensation,  mal- 
practice paid.  Prefer  physicians  with  experience  or 
residency  training  in  Emergency  Medicine  or  Family 
Practice.  Send  CV  to  Medical  Director,  283  Madonna 
Rd,  Ste  B,  San  Luis  Obispo,  CA  93405 
PORTLAND,  OREGON.  BC/BE  in  group  practice.  Rapid 
population  growth  and  an  exceptional  economic  pic- 
ture make  this  an  ideal  environment  for  successful 
practices.  Excellent  compensation,  benefits,  and  call. 
Affiliated  with  the  Sisters  of  Providence  Catholic 
Health  System.  Affirmative  action  employer.  Immedi- 
ate opportunities  and  openings  for  1995  graduates. 
Send  CV  and  references  to  Mark  May,  Sisters  of  Provi- 
dence Health  System,  4805  NE  Glisan  St,  Portland,  OR 
97213;  (503)  230-6155,  FAX  (503)  230-6858. 
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CALIFORNIA.  MONTEREY  BAY.  Full-  or  part-time  po- 
sitions available  with  Monterey  Bay's  largest  and  most 
successful  Urgent  Care  network.  Generous  guarantee, 
incentive  plan,  and  benefit  package.  Malpractice  cov- 
ered. Practice  in  California's  most  beautiful  coastal 
recreational  area.  BC/BE  Emergency  Medicine  or  Fam- 
ily Practice  specialists  preferred.  Contact  Sylvia  Amen- 
dola,  Personnel  Director,  Doctors  on  Duty  Medical 
Clinics,  223  Mount  Herman  Rd,  Scotts  Valley,  CA 
95066;  (408)  438-9341. 

ENJOY  THE  GREAT  SOUTHWEST.  Thomas-Davis 
Medical  Centers,  one  of  Arizona's  fastest  growing  mul- 
tispecialty groups  is  seeking  BC/BE  Internal  Medicine, 
OB/GYN.  200  physicians  strong,  TDMC  has  provided 
health  care  services  in  Arizona  for  more  than  75  years. 
For  more  information  regarding  this  practice  opportu- 
nity, contact  William  Trainor,  TDMC,  6135  N 7th  St, 
Phoenix,  AZ  85014,  or  call  (800)  539-2529,  or  FAX  CV 

to  (602)  530-6255. 

PACIFIC  NORTHWEST  AND  ROCKY  MOUNTAIN/ 
SOUTHWEST  LOCATIONS.  Locum  tenens  assign- 
ments in  Emergency  Medicine,  Primary  Care,  and  Ra- 
diology. Urgent  need  for  locum  tenens.  Benefits 
include  malpractice,  lodging,  and  transportation.  As- 
signments vary  in  duration.  Permanent  placement  also 
available.  Call  or  write  Lorie  or  Susan,  Interim  Physi- 
cians, 4155  E Jewell,  #1018,  Denver,  CO  80222;  (800) 

669-0718. 

BC/BE  FAMILY  PRACTITIONER  with  interest  in  OB 
and  a commitment  to  caring  for  the  underserved 
needed  to  join  clinics  in  Grandview  and  Walla  Walla, 
Washington,  and  Hermiston,  Oregon.  All  clinics  located 
in  rural  settings  with  abundant  recreational  activities. 
Competitive  salary,  Public  Health  Service  loan  repay- 
ment slots,  and  excellent  benefit  package  including 
paid  malpractice.  Contact  Mayling  Chin,  Recruiting 
Specialist,  or  Ann  Garza,  Director  of  Personnel  at 
Yakima  Valley  Farm  Workers  Clinic,  PO  Box  190,  Top- 
penish,  WA  98948,  or  (509)  865-5898. 

CALIFORNIA.  Ambulatory  Care/Family  Practice-CEP  is 
a partnership  of  Ambulatory  Care  and  Emergency 
Medicine  specialists.  We  currently  staff  nine  free- 
standing clinics  in  northern,  central,  and  southern  Cal- 
ifornia, and  have  upcoming  openings  for  physicians 
specializing  in  Family  Practice.  We  offer  shared  own- 
ership, excellent  compensation,  health,  and  disability 
insurance,  retirement  program,  and  many  other  bene- 
fits. For  more  information,  send  CV  or  call  John 
Gravette,  CEP,  2101  Webster  St,  Ste  1050,  Oakland,  CA 
94612;  (800)  842-2619. 

OREGON.  Medical  Director  needed  for  Oregon  Health 
Sciences  University  Department  of  Family  Medicine. 
Duties  are  to  provide  patient  care  and  resident  and 
student  teaching  at  the  Family  Practice  patient  care 
clinic.  Obstetrics  and  hospital  care  of  patients 
desired.  Send  CV  and  three  references  to  L.J.  Fagnan, 
MD,  Dept  of  Family  Medicine,  OHSU,  Mail  Code  FP, 
Portland  OR  97201-3098.  AA/EO  Employer. 

FAMILY  PRACTITIONERS.  Immediate  locum  tenens 
and  permanent  assignments  for  Family  Practitioners 
who  do  Obstetrics.  Ongoing  needs  in  numerous 
states.  We  compensate.  We  insure.  Call  Frank 
Canaday  today  toll-free  at  (800)  226-6347  for 
details.  "HKA... Placing  tomorrow's  healthcare  needs 
today." 

SOUTHERN  IDAHO  URGENT  CARE.  Expanding  Imme- 
diate Care  with  emphasis  on  quality.  Live  and  work 
near  a variety  of  outdoor  recreation.  Located  near  Yel- 
lowstone Park,  Sun  Valley,  Jackson  Hole,  and  the 
Tetons.  This  established  organization  will  be  opening  a 
new  facility.  Reply  with  CV  in  confidence  to  PO  Box  AK, 
Twin  Falls,  ID  83303. 

PLANNING  A CAREER  MOVE?  Place  an  ad  in  our 
POSITIONS  WANTED  section  and  find  that  perfect 
job.  FAX  your  ad  to  us  at  (415)  882-3379. 
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GET 

RESULTS 


Mastered  the  nuances  of  professional 
staffing  and  recruitment  yet? 

We’ve  found  a better  way. 

CompHealth  gives  you  short-  and  long-term  access  to 
qualified  physicians  and  allied  health  professionals,  full 
credentialing  and  logistical  support,  and  the  flexibility  you 
need  to  • cover  staff  shortages  immediately  • combine  interim 
coverage  with  a permanent  search  • take  the  risk  out  of 
recruiting  • maintain  a smaller  base  staff,  and  • test  the 
expansion  of  a service  before  you  recruit. 

Call  us  today  to  work  out  a staffing  and  recruitment  plan 
for  primary  care,  hospital-based, 
and  allied  health  providers 
that  fits  your  needs  and 
budget,  and  helps  you  lower 

your  overall  staffing  costs.  Your  Health  Care  Resource 

800-453-3030 

Atlanta  ■ Chapel  Hill  ■ Grand  Rapids  ■ Salt  Lake  City 


MedSearch 


P.O.  Box  213,  Walnut  Creek,  CA  94597-021 3 


Widest  Variety  Of  Geographic 
Locations  & Practice  Settings 
In  The  Western  Region 


Permanent  and  Temporary  Placements 


Over  300  opportunities  available 

in  rural,  metropolitan  and  suburban  areas  of 
AK,  AZ,  CA,  CO,  HI,  ID,  MT,  NM,  NV,  OR,  TX,  UT,  WA,  WY 


"PHYSICIAN  PLACEMENT  IS  OUR  ONLY  BUSINESS" 


Call  1-800-765-7015  today 
to  receive  our 

FREE  “OPPORTUNITY  LISTINGS” 

or  FAX  your  CV  in  confidence  to  1-800-873-4788 


NO  FEE  TO  PHYSICIANS 
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PHYSICIANS  WANTED 


11 A ACROSS  THE  WEST 
Hfimpf  AND  OVERSEAS 

Medical  Ooctor  Associates,  Inc.  LOCUfTI  Tcfl C fl S 

Flexible  schedules,  competitive  compensa- 
tion, per  diem,  permanent  potential.  Call 
(800)  683-3500  or  FAX  (801)  392-1095. 


Primary  Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a pro- 
fessional group  of  physicians  provid- 
ing medical  services  to  380,000 
members  of  Kaiser  Permanente  in 
Oregon  and  SW  Washington,  has 
full-time  and  part-time  opportuni- 
ties in  general  family  practice  or 
urgent  care  for  BC/BE  Family 
Physicians  and  Internists  in  the 
Portland/Vancouver  and  Salem,  OR 
areas  and  Longview,  WA.  In  Salem, 
opportunities  exist  for  Family  Physi- 
cians or  Internists  with  a special 
interest  or  expertise  in  geriatrics. 

Our  program  offers  a profession- 
ally stimulating  environment,  a 
quality  lifestyle  in  the  Pacific  North- 
west, signing  bonus  and  a competi- 
tive salary/benefits  package.  For- 
ward inquiry  and  G.V.  to:  W.  J. 
Weiland,  M.D.,  Regional  Med- 
ical Director,  NORTHWEST 
PERMANENTE,  P.C.,  2701 
N.W.  Vaughn  St.,  #300,  Portland, 
OR  97210-5398.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente  PC. 
Physicians  and  Surgeons 


MARKS  MEDICAL  PLACEMENTS 
Joyce  Marks-President 

Immediate  opportunities  for  BC/BE  physicians  in  South 
Carolina,  Kentucky,  Kansas,  Georgia,  Texas,  Nevada, 
Louisiana,  Washington,  Southern,  and  Northern 
California;  the  BEST  locations.  Family  Practice,  Internal 
Medicine,  0B/GYN,  Pediatrics,  Dermatology,  Physician 
Assistants,  Nurse  Practitioners. 

Please  send  C V to: 

Joyce  Marks-President 
Marks  Medical  Placements 
2170  Century  Park  East,  #806 
Los  Angeles,  CA  90067 

Or  Call:  (310)  556-2126,  FAX  (310)  556-1604 

AT  NO  COST  TO  PHYSICIAN 


Experience  Colorado! 

An  outstanding  Family  Practice  opportu- 
nity awaits  you  in  this  friendly  Colorado 
community!  Our  well-established  and 
successful  group  is  seeking  an  associate  to 
provide  full-range  Family  Medicine  and  will 
provide  a competitive  income  guarantee , 
comprehensive  benefits  and  l-in-4  call 
coverage  to  the  right  candidate. 

Best  of  all,  you  and  your  family  will  benefit 
from  the  fantastic  lifestyle  available  with  ac- 
cess to  year-round  outdoor  recreation  as  well  as 
the  great  schools,  family-oriented  community 
and  low  cost  of  living  in  the  area.  Call  today  for 
details,  SHANNON  FOX,  1-800-235-6745. 


PSYCHIATRIST  TO  ASSUME  COMFORTABLE  PRAC- 
TICE as  current  psychiatrist  retires.  Position  is  in  a 
group  practice  of  community  mental  health  agency 
and  entails  direct  treatment  with  clients  and  supervi- 
sion of  dedicated  staff  of  therapists  and  case  man- 
agers. Opportunities  to  do  training  and  community 
education.  Located  in  sunny  south-central  Washing- 
ton in  Tri-Cities  riverfront  community  of  100,000 
population.  Within  a couple  of  hours  drive  of  hunting, 
skiing,  and  other  recreation  areas.  Must  be  Board 
Certified  or  eligible  for  certification.  Please  send  vita 
to:  Sunderland  Family  Treatment  Services,  8340  Gage 
Blvd,  #205,  Kennewick,  WA  99336.  (509)  736-0704, 

FAX  (509)  783-6986. 

OREGON-PRACTICE  MEDICINE  IN  THE  LUSH, 
GREEN  WILLAMETTE  VALLEY.  Multi-specialty 
group  seeks  BC/BE  Internist  to  join  department  of 
eight.  Excellent  salary  plus  incentive,  outstanding 
benefits.  Salem,  the  state  capital,  is  40  miles  south  of 
Portland,  close  to  ocean,  mountains.  Great  family 
community.  Contact  Yvonne  Carscadden,  Salem 
Clinic,  2020  Capitol  NE,  Salem,  OR  97303  or  call 
(503)  399-2470. 

ACADEMIC  GENERAL  INTERNIST.  THE  UNIVERSITY 
OF  UTAH  SCHOOL  OF  MEDICINE,  Division  of 
General  Medicine  is  offering  full-time  positions  for 
BC/BE  internists  at  the  Instructor,  Assistant  Professor, 
and  Associate  Professor  levels.  Rank  and  salary  com- 
mensurate with  qualifications.  Opportunities  include 
patient  care,  teaching  of  medical  students  and  resi- 
dents, administration,  and  clinical  research. 
Applications  must  be  postmarked  by  September  30, 
1994.  Applications  submitted  after  the  deadline  may 
be  considered  if  no  qualified  candidates  have  applied 
by  that  deadline.  An  equal  opportunity  employer. 
Contact  John  H.  Holbrook,  MD,  Dept  of  Internal 
Medicine,  University  Hospital,  4B120,  Salt  Lake  City, 
Utah  84132. 

ORTHOPAEDIST-BC/BE,  California  licensed,  needed 
for  San  Francisco  based  multispecialty  medical  prac- 
tice. Primarily  forensic  medical  practice  (evaluation 
and  expert  witness  evaluations  in  workers'  compensa- 
tion, personal  injury,  etc).  Excellent  opportunity  for  ex- 
perienced clinician  looking  to  emphasize  evaluation 
and  consultation  practice  as  opposed  to  heavy  treat- 
ment based  practice.  Full-time  and  part-time  employ- 
ment available,  exceptionally  high  income  potential, 
full  benefits,  and  401 K.  Submit  CV  and  letter  stating 
professional  goals  and  availability  to  Administrator, 
2040  Polk  St,  Box  337,  San  Francisco,  CA  94109. 

BC/BE  PHYSICIAN  WITH  CALIFORNIA  LICENSE  to  do 

physical  exams  for  national  organization.  Part-time 
flexible  hours,  $75/hr.  Plus  travel.  Please  FAX  resume 
to  (415)  397-4407. 

FAMILY  PRACTITIONER  TO  DIRECT  ESTABLISHED 
PRACTICE  (located  in  Southern  California  mountain 
resort  community)  purchased  by  multispecialty 
group.  Send  CV  to  Number  299,  Western  Journal  of 
Medicine,  P0  Box  7602,  San  Francisco,  CA  94120- 
7602. 


THE  WESTERN  JOURNAL  OF  MEDICINE 


PHYSICIANS  WANTED 


Chair  with  Tenured  Faculty 
Position,  Health  and  Medical 
Sciences  Division,  School  of  Public 
Health,  University  of  California, 
Berkeley,  with  concurrent  major  admin- 
istrative responsibility  as  Chair,  UCB- 
UCSF  Joint  Medical  Program;  1 1 
months,  full  time  at  Berkeley,  equiva- 
lent appointment  at  UCSF. 

Qualifications:  medical  degree, 
background  in  Epidemiology,  Behav- 
ioral or  Policy  Sciences,  demonstrated 
administrative  skills,  research,  and 
innovative  teaching  experience. 

To  APPLY:  Send,  before  November  15, 
1994,  statement  of  experience,  curriculum 
vitae,  list  of  recent  publications,  and  names 
of  three  referees  to  Search  Committee, 
Health  and  Medical  Sciences  Program,  570 
University  Hall  #1190,  University  of 
California,  Berkeley,  CA  94720-1190.  For 
further  information  or  to  request  a faxed 
copy  of  the  complete  position  announce- 
ment, call  (5 1 0)  642-3 1 09.  The  University  of 
California  is  an  Equal  Opportunity, 
Affirmative  Action  Employer. 


EXPLORE  THE  POSSIBILITIES!  We  are  currently 
seeking  primary  care  physicians  specializing  in  Family 
Medicine,  Pediatrics,  Occupational  Medicine,  Internal 
Medicine,  and  0B/GYN  for  a variety  of  group  prac- 
tices throughout  the  Midwest  and  New  York  State. 
Surgical  and  subspecialty  physicians  are  also  needed 
for  a variety  of  locations.  We  represent  practices  in 
all  types  of  settings  in  communities  of  every  size. 
New  opportunities  become  available  every  month. 
Whether  a practice  change  is  imminent,  or  just  a 
future  consideration,  we  have  the  information  you 
need.  Call  (800)  243-4353  or  write  to  Strelcheck  Et 
Associates,  Inc.,  10624  N Port  Washington  Rd, 
Mequon,  Wl  53092. 


CALIFORNIA,  OUTPATIENT,  NO  CALL,  FLEXIBLE 
HOURS.  Primary  and  urgent  care:  desirable  opportu- 
nities for  BE/BC  Family  Physicians  to  join  established 
outpatient  practices.  Flexible  scheduling,  no  nights 
and  incentive-based  compensation  in  a family  prac- 
tice and  urgent  care  setting.  Positions  available  for 
Staff  Physicians  in  Clovis  and  Fresno,  Medical 
Director  in  Redding.  Family-oriented  communities, 
affordable  housing,  good  schools,  access  to  urban 
amenities,  culture,  National  Parks, and  recreation. 
Contact  Ellen  Montague,  Physician  Search  Consul- 
tant, (by  phone,  FAX  or  mail  a CV)  Fischer-Mangold, 
P0  Box  788,  Pleasanton,  CA  94566,  phone  and  FAX  at 
(510)  484-1200  and  (800)  227-2092  outside 
California. 


PACIFIC  NORTHWEST:  WASHINGTON,  OREGON, 
IDAHO.  BC/BE  physicians  needed,  Family  Practice, 
Internal  Medicine,  0B/GYN,  Pediatrics,  Emergency 
Medicine  Director.  Call  Eva  Page,  Page  Et  Associates, 
Physician  Recruiting,  (800)  833-3449  or  send  CV  to 
1420  NW  Gilman  Blvd,  Ste  2133,  Issaquah,  WA 
98027. 


Your 

Advertisement  Here! 
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PHYSICIANS  WANTED 


SIMPLY  THE  BEST  LOCUM  TENENS  PLACEMENT 
OPPORTUNITIES  nationwide  for  Internal  Medicine, 
Pediatrics,  and  Family  Practice.  Try  a practice  before 
you  sign.  Call  The  Locums'  Company  today  at  (800) 
735-6286. 


PRACTICE  OPPORTUNITY 

SUNNYVALE,  (NORTHERN)  CALIFORNIA 

OCCUPATIONAL  MEDICINE 

EXCELLENT  OPPORTUNITY.  Large  mul- 
tispecialty group  with  an  expanding 
Division  of  Occupational  Medicine  has 
an  immediate  opening  for  a qualified, 
energetic  physician.  We  are  seeking  a 
career-minded  physician  with  superb 
clinical  and  communication  skills. 
Experience  with  managed  care,  comput- 
ers, and  teaching  is  desirable. 

We  are  offering  a full-time  position  with 
an  opportunity  to  become  a shareholder 
after  18  months. 

For  more  information  regarding  this 
opportunity,  please  contact: 

Kathleen  Strawbridge 
Medical  Staff  Coordinator 
Sunnyvale  Medical  Clinic 
301  Old  San  Francisco  Rd 
Sunnyvale,  CA  9408G 
(408) 730-4309 

Ml  Sunnyvale 
m Medical  Clinic 


NORTHWEST  REGION 

Physicians  needed  to  join  a multispecialty 
group,  partnership,  or  solo  practice,  due  to 
the  explosive  population  growth.  BC/BE 
physician  specialties: 

• FAMILY  PRACTICE  • PEDIATRICS 

• CARDIOLOGY  • PSYCHIATRY 

• INTERNAL  MEDICINE  • ORTHOPEDICS 

Excellent  practice  opportunities  offer  guar- 
anteed income  and  a strong  referral  base. 

Contact  with  CV  to: 

Marge  Becker,  Owner/Manager 
BECKER  PHYSICIAN  PLACEMENT 
4407  N Division,  Ste  500 
Spokane,  WA  99207 
(800)  945-4066/FAX  (509)  484-6317 


(Continued  on  Page  440) 
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SAINT 

JOSEPH 


New  Mexico 

E xcellent  opportunity  for 
board  certified  or  board  eligible  Family 
Practice  physicians  and  Pediatricians  to 
join  MED-NET  (Medical  Network  of 
New  Mexico),  an  integrated  healthcare 
system.  Enjoy  sunshine,  skiing,  hiking, 
fishing  and  hunting  in  a Southwestern 
lifestyle.  For  further  information 
contact  Anne  Winter,  Vice  President, 

The  St.  Joseph  Healthcare  System, 
Albuquerque,  New  Mexico. 

Family  Practice 
Physicians 

Pediatricians 

(505)  246-8003 


More  of  what  you  like 
about  medicine. 
Less  of  what  you  don't. 


When  you 
join  Pacific 
Physician 
Services  (PPS) 

Medical  Group, 
you  do  what  you 
do  best — care 
for  people.  And 
we  do  what  we 
do  best — manage  the 
business  of  medicine. 

Because  PPS  was 
founded  by  physicians  for 
physicians,  we  reward  you 
with  an  excellent  salary 
guarantee,  an  outstanding 


benefits  package, 
liberal  call 
schedules,  and 
more.  We  have 
opportunities  in 
Northern  and 
Southern 
California, 
Nevada,  and 

Arizona. 

If  you  went  to  school  to 
care  for  people,  we  invite 
you  to  examine  PPS,  one  of 
the  nation’s  fastest  growing 
multispecialty  medical  group 
practice  networks. 


Call  today  for  your  practice  opportunity 
California  (800)  266-2821  • National  (800)  338-4798 

Or  Send  CV  to: 

Physician  Relations  • 1826  Orange  Tree  Lane  • Redlands,  CA  92374 
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PHYSICIANS  WANTEO 


PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


Ready  to  Relocate  to  an  Idyllic 
Northern  California  City? 

High-income  potential  with  equity  opportu- 
nity available  in  a walk-in  medical  clinic 

associated  with  a large  primary  care  group. 

□ Excellent  growth  potential  from 
recent  association  with  primary  care 
group 

□ Scenic  university  city  with  developed 
cultural  life 

□ Three  hours  from  San  Francisco  and 
one  hour  from  Sacramento 

□ Low  crime  rate 

□ Winter  and  summer  outdoor  sports 
close  by 

□ Excellent  family  atmosphere  with 
good  schools 

□ Have  time  for  your  family  and  smell 
the  roses 

Contact  Thomas  Neuschatz,  MD 
do  First  Care  Medical  Clinic 
620  Mangrove  Ave 
Chico,  CA  95926 
(916)  345-7800 


r 


Chairman 


| Family  Medicine/Professor/ 

Associate  Professor,  Administrator,  clini- 
cian, educator  to  lead  the  growing  Las  Vegas 
programs  of  the  Department  of  Family  and 
Community  Medicine.  This  exciting  program  has 
filled  residency  and  required  third-year  clerk- 
ship in  a Department  named,  “Outstanding 
Clinical  Department”  by  the  classes  of  1 991  -93. 
Requires  administrative  and  teaching  skills  and 
participation  in  clinical  activities  including 
obstetrics.  BC  Family  Physician  eligible  for 
licensure  in  Nevada.  Administrative,  clinical, 
and  teaching  experience  required  with  experi- 
ence as  residency,  group  practice,  or  medical 
director  preferred.  The  School  of  Medicine  is  a 
statewide  medical  school  experiencing  exciting 
growth  and  development  of  its  Las  Vegas 
Clinical  Campus  and  implementation  of  new 
generalist  curriculum.  Competitive  salary  and 
benefits.  *AA/EOE.  Submit  letter  of  application, 
CV,  and  references  to: 

George  H.  Hess,  MD 
UNSOM/Brigham  Bldg.  #316 
Reno,  NV  89557-0046 


'Open  until  filled. 


FAMILY  PRACTICE.  Northern  California.  Hospital- 
owned  group  practice  in  resort  area.  Two  hours  from 
San  Francisco.  Salary  plus  incentives.  Call  Karlman 
Associates,  (800)  634-3561. 

INTERNAL  MEDICINE.  Northern  California.  Hospital- 
bwned  group  practice  two  hours  from  San  Francisco, 
one  hour  from  ocean.  Salary/benefits/coverage.  Call 
Karlman  Associates,  (800)  634-3561. 

JOIN  THE  WINNING  TEAMS.  Some  of  the  most  pro- 
gressive medical  groups  in  the  Southwest  want  us  to 
find  exceptional  BC/BE  physicians  for  permanent  and 
locum  tenens  positions  in  all  specialties.  Top  benefits, 
profit  sharing,  guarantee  first  two  years,  plus  incen- 
tive pay,  early  shareholder.  Please  call  Catalina 
Professional  Recruiters,  Inc  in  Tucson:  (800)  658- 
9166,  FAX  (602)  322-2676;  or  in  Phoenix:  (800)  657- 
0354,  FAX  (602)  433-9548. 


The  Prescott  VA  Medical  Center  is 
seeking  BC/BE  Internal  Medicine  physi- 
cians, one  with  an  interest  in  Infectious 
Disease,  as  full-time  staff  physicians  to 
provide  primary  care.  Prescott,  the  "mile- 
high"  Old  West  city  is  conveniently  located 
98  miles  north  of  Phoenix,  the  state  capi- 
tal. At  an  altitude  of  5,300  feet,  the  city  is 
nestled  in  the  mountainous,  ponderosa 
pine  area  of  north  central  Arizona.  Lots  of 
sun  in  a dry  four-season  climate,  fresh  air, 
and  recreation  abound.  Money  Magazine 
rates  Prescott,  Arizona  as  the  number 
one  city  to  live  in.  Malpractice  is  cov- 
ered Interested  and  qualified  candidates 
should  send  CV  to: 


Bruce  Manziello,  MD,  FACP 
Chief  of  Staff 
VA  Medical  Center 
Attn:  (11)  Prescott,  AZ  86313 
or  call  (602)  776-6009 


EOE 


ACADEMIC  FACULTY 


OREGON.  Faculty  needed  for  Oregon 
Health  Sciences  University,  Depart- 
ment of  Family  Medicine’s  Cascades 
East  Family  Practice  Residency  Program 
Located  in  Klamath  Falls,  Oregon. 
Seeking  faculty  to  work  in  concert  with 
the  residency  director  to  supervise 
operation  of  the  Cascades  East  Family 
Physician  Residency.  Specific  duties 
involve  resident  teaching;  adminis- 
trative responsibilities  for  day-to-day 
operation  of  clinic;  and  providing 
patient  care,  including  obstetric  care, 
in  the  office,  hospital  and  off-campus 
sites  under  the  purview  of  the 
Department  of  Family  Medicine.  Send 
CV  and  three  references  to: 

James  F.  Clavert  Jr,  MD 
Cascades  East  FP  Residency  Program 
2800  Daggett 
Klamath  Falls,  OR  97601 

AA/EOE 


THE  CEDARS-SINAI  MEDICAL  CENTER  IS  SEEKING 
AN  OB/GYN  to  lead  an  academic  research  unit.  This 
is  a full-time  faculty  appointment  in  accordance  with 
our  affiliation  with  the  UCLA  School  of  Medicine.  We 
seek  an  individual  with  an  interest  in  Molecular 
Oncology  and  strong  clinical  skills.  The  individual 
must  be  qualified  to  participate  in  active  clinical 
research.  Contact  James  R.  Klinenberg,  MD,  (310) 
855-5165  or  send  CV  to:  CSMC  Room  2211,  8700 
Beverly  Blvd,  Los  Angeles,  CA  90048.  CSMC/UCLA  is 
an  affirmative  action,  equal  opportunity  employer. 

OREGON  COAST.  Opportunity  for  high  quality  of  life, 
low  cost  of  living  on  beautiful  Oregon  coast  for  BC/BE 
Family  Practice  physician  to  join  five  Family 
Practitioners  in  multispecialty  group.  Full  spectrum  of 
Family  Practice.  Modern  clinic  located  near  the  hos- 
pital. Competitive  compensation  package.  Send  CV  or 
contact  Marce  Knight,  1900  Woodland  Drive,  Coos 
Bay,  OR  97420;  (503)  267-5151,  Ext  294,  or  (800) 
765-0052. 


INTERNAL  MEDICINE 

Northern  California  multispecialty  group  has 

immediate  opening  for  practitioner.  Clinical  ac- 
tivities involve  full  range  of  Internal  Medicine. 
Competitive  salary  and  comprehensive  benefit 
package.  CV  to:  10978  Donner  Pass  Rd, 
Truckee,  CA  96161. 


Seattle,  Washington,  suburb-General  Internist. 
Two  Board  Certified  Internists  are  seeking  a 
third  to  start  in  January  1995.  Busy  practice. 
Competitive  financial  package.  Beautiful  area. 
For  details,  call: 

Eloise  Gusman,  (800)  535-7698 
or  send  CV  to: 

PO  Box  1685,  Covington,  LA  70434-1685 
or  FAX  (504)  898-0694. 


WELL  ESTABLISHED  AMBULATORY  CARE  CLINIC 

seeks  Family  Practitioner/Internist  to  assume  practice 
of  departing  physician.  Benefit  package,  supportive 
staff,  skilled  ARNP/PA-C.  Salary:  guaranteed  mini- 
mum, percentage.  Abundant  recreational  activities 
nearby.  Full  or  part  time.  Call  Jerry/David,  (206)  452- 
5000.  Send  CV:  621  E Front  St,  Port  Angeles,  WA 
98362. 

BEAUTIFUL  MONTEREY  BAY.  IMMEDIATE  OPPOR- 
TUNITY for  friendly,  skilled  Family  Practice  Physician 
to  join  our  highly  respected  medical  clinic  providing 
both  Primary  and  Urgent  Care.  Must  apply  for  local 
hospital  privileges.  Board  Certified  preferred.  Flexible 
scheduling  and  excellent  benefit  package.  Please 
send  CV  to:  Stuart  Simon  MD,  Walk-In  Medical 

Clinics,  6800  Soquel  Dr,  Aptos,  CA  95003;  or  call 
(408)  662-3611;  FAX  (408)  662-0713. 

PRACTICE  AT  THE  GATEWAY  TO  MOUNT  HOOD! 
Join  three  Family  Physicians  in  an  opportunity  that 
uniquely  blends  the  advantages  of  practicing  and  liv- 
ing in  a smaller  community  with  the  amenities  of 
downtown  Portland  only  45  minutes  away.  BC/BE  a 
must.  No  Obstetrics.  Excellent  income  potential.  Send 
CV  to:  Cynthia  Lacro,  Legacy  Health  System,  1919 
NW  Lovejoy,  Portland,  OR  97209.  (503)  225-8769. 
CALIFORNIA  COASTAL  COMMUNITY.  Multispe- 
cialty group  of  54  physicians  has  opening  for  BC/BE 
Internist  in  an  expanding,  busy  group  practice.  One  of 
the  most  beautiful  areas  on  the  coast,  Ventura  is  62 
miles  north  of  Los  Angeles,  within  easy  driving  dis- 
tance, yet  far  enough  to  escape  the  smog,  traffic,  and 
big-city  hassles.  We  have  excellent  schools,  sunny 
beaches,  a friendly  atmosphere,  and  a wide  range  of 
cultural  and  recreational  activities.  We  offer  an 
attractive  compensation  and  benefit  package. 
Shareholdership  possible.  Contact  Physician  Recruit- 
ment, Buenaventura  Medical  Clinic,  2705  Loma  Vista 
Rd,  Ventura,  CA  93003;  (805)  652-5240. 


FAMILY  PRACTICE  PHYSICIAN  needed  for  growing 
San  Diego  multispecialty  group.  Prefer  English/ 
Spanish  speaking  physician  familiar  with  managed 
care.  Please  mail  or  FAX  CV  to:  Howard  Hsu, 
Administrator,  Paradise  Medical  Associates,  610  S 
Euclid  Ave,  Ste  201,  National  City,  CA  91950.  FAX 
(619)  479-6750. 


COASTAL  CALIFORNIA  needs  Family  Practitioner 
with  Spanish.  San  Diego:  Occupational  Medicine, 
$ 1 50K;  OB/GYN  with  loan  repay.  Riverside:  Family 
Practitioner,  Pediatrician,  Internal  Medicine,  and 
Hematology/Oncology.  Lush  Hawaiian  clinic  needs 
Internists,  $ 1 30K,  plus  sign-on;  Pediatricians  and 
Family  Practitioners,  $120K;  Orthopedists,  $220K 
plus  sign-on,  benefits.  CVs  to:  LAM  Associates,  Dept 
W,  444  Hobron  Ln,  #207H,  Honolulu,  HI  96815-1229. 
Call  Pat  Lam,  (800)  258-4526,  11-10  pm  PST. 
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FAMILY  PRACTICE 

Northern  California  multispecialty  group  has 

immediate  opening.  Clinical  activities  involve  full 
range  of  Family  Practice  outpatient  and  inpa- 
tient practice.  Abundant  recreational  opportu- 
nities and  small  town  living.  Competitive  salary 
and  comprehensive  benefit  package.  CV  to: 
10978  Donner  Pass  Rd.Truckee,  CA  96161. 


GYNECOLOGIST 

The  VA  Medical  Center,  Long  Beach, 
California,  is  recruiting  for  a Gynecol- 
ogist to  staff  our  women's  health  clinic 
(full  time).  The  clinic  is  well  equipped 
with  colposcopy,  vaginal  ultrasound,  etc. 
Caring  support  staff  is  dedicated  to  pro- 
viding high  quality  services  to  female 
veterans.  BC  in  Gynecology  and  US  cit- 
izenship required.  If  interested,  please 
contact: 

David  Webb,  MD 
Associate  Chief  of  Staff 
Ambulatory  Care  (153) 
VA  Medical  Center 
5901  E 7th  St 
Long  Beach,  CA  90822 

Equal  Employment  Opportunity  Employer 


SEATTLE  AREA-Solo  BC  Pediatrician  needs  BC/BE 
Associate  in  fastest  growing  county  in  Washington. 
Superb  Northwest  lifestyle.  Salary  $90-$95K  plus 
incentives/partnership.  Practice  Overview  available. 
MDDS,  Inc,  (800)  280-6337;  FAX  (206)  842-9818. 

RALEIGH,  NORTH  CAROLINA,  BC/BE  INVASIVE- 
NONINVASIVE  CARDIOLOGIST  (nuclear  or  pace- 
maker training  desirable)  needed  ASAP  for  busy  con- 
sultative practice.  Excellent  communication  skills 
required.  State  of  the  art  technology  available  at  well 
managed  hospitals.  Community  offers  superb  educa- 
tional, recreational,  and  cultural  opportunities. 
Guaranteed  salary  with  bonus  during  two  year  asso- 
ciateship  leading  to  shareholder  status.  Send  CV  to: 
James  G.  Scanlan,  MD,  FACC,  9900  Koupela  Dr, 
Raleigh,  NC  27614. 


CARDIOTHORACIC  SURGEON,  50,  Board  Certified, 
extensively  experienced,  wishes  to  relocate.  Prefers 
Northwest  but  will  consider  other  areas.  Seeking 
small,  busy  group  or  new  program  start-up.  Excellent 
results,  short  hospital  stays.  Please  respond  to:  Box 
301,  The  Western  Journal  of  Medicine,  PO  Box  7602, 
San  Francisco,  CA  94120-7602. 


PRACTICE  LOANS-ALL  TYPES.  Equipment- 
new/used,  practice  acquisition,  accounts  receivable, 
credit  lines,  operating  capital.  Easy  qualifying;  fast 
approvals.  Call  Pro  Med  Financial,  (714)  633-9751. 


INVESTMENT  OPPORTUNITIES 


LAKE  TAHOE,  NEVADA.  Enjoy  the  benefits  of  living 
or  investing  in  beautiful  Incline  Village.  No  state  or 
corporate  tax.  For  a free  brochure  call  Chris  Walter, 
Lake  Shore  Realty,  (702)  832-3341. 


The  Call  Takes  A 
Few  Minutes.  The 
Experience  Lasts  A 
Lifetime. 


Call:  (800)  253-6189 

Find  out  how  you  can  give  something  back  to 
your  country  and  enjoy  the  excitement  of  a 
change  of  pace  while  working  with  some  of 
the  world's  best  medical  professionals  as  an 
Air  Force  Reserve  physician.  The  rewards  of 
caring  for  the  strength  and  pride  of  America 
are  countless.  The  experience  you'll  gain  will 
be  priceless.  Call  the  Air  Force  Reserve  today. 
And  let  freedom  ring. 

AIR  FORCE  RESERVE 

A GREAT  WAY  TO  SERVE 

25-404-0014 


We  have  two  new 
FREE  CATALOGS. 

1.  Medical  Books  Catalog 

2.  Allied  Health  and  Nursing 
Books  Catalog 

Call,  write  or  come  in 
for  your  free  copy  today. 

(206)  543-6582  • Fax  685-3921 


University 

BOOKSTORE 


301  South  Campus  Center 
University  of  Washington 
Seattle,  WA  98195 
Open  Mon.-Fri.  8 AM-5  PM; 
Thurs.  nights  ’til  8; 

Sat.  10  AM-4  PM 


WEST  MAUI.  Luxurious  oceanfront  condo  between 
Kaanapali  and  Kapalua.  Two  bedrooms,  two  and  a 
half  baths.  42-foot  lanai  with  magnificent  views  of 
Molokai  and  Lanai.  Pool,  tennis,  fitness  center.  Before 
12/20  call  (417)  831-9919.  12/21-2/22  (808)  669- 
6939. 


Place  Your  Ad  Today! 
Call  (415)  882-3376 


CALIFORNIA:  NURSE  PRACTITIONERS  AND  PHYSI- 
CIAN ASSISTANTS  PROVIDED  for  your  clinical  set- 
ting. Locum  tenens  and  permanent  placements 
through  Western  Practitioner  Resources,  California's 
most  active,  most  respected  placement  service  for 
Nurse  Practitioners  and  Physician  Assistants.  For  fur- 
ther information  contact  Heidi  Bourne,  RN,  Director, 
(800)  345-5859. 
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SERVICES  LOCUM  TENENS 


PRACTICES  AVAILABLE 


MEDICAL  PRACTICE  AND  REAL  ESTATE.  Well-estab- 
lished on  southern  Oregon  coast.  Perfect  for  General 
Practitioner/specialist/group.  X-ray,  lab,  minor  surgery, 
fulmonary  function,  physiotherapy,  accounts  receivable, 
owner  financin.  $600,000.  Call  Jolie  Johnson  (800)  947- 
9717.  Ideal  Properties. 

PHYSICIAN  IN  GENERAL  PRACTICE  wishes  to  retire. 
Looking  for  doctor  to  take  over  practice,  office  staff,  and 
rent  his  building.  Call  (209)  674-471 7.  In  growing  town 
of  central  San  Joaquin  Valley. 

ENDOCRINOLOGIST  RETIRING.  Looking  for  physi- 
cian with  interest  in  weight  control.  Located  in  San 
Francisco  bay  area.  FAX  inquiry  and  CV  to  (415)  697- 
1043. 


CALL  FOR  ABSTRACTS 


NEW  LAWS  PUT  DOCTORS  AT  RISK 

Do  you  understand  the  many  new  feder- 
al laws  and  regulations  which  apply  to 
medical  offices?  We  will  perform  an  on- 
site survey  of  your  office  and  practice, 
find  the  potential  problems,  and  help 
you  correct  them.  Our  fees  are  lots  eas- 
ier to  take  than  a million  dollar  lawsuit 
or  large  fine. 

COMPLIANCE  SURVEY  SERVICE 
(800)  605-9535 


■ 

HKA  LOCUM  TENENS  is  looking  for 

H 

quality  physicians  to  do  Locum  Tenens. 

We  have  opportunities  coast-to-coast. 

k 

We  furnish  Occurrence  Malpractice 

Insurance  (no  tail  necessary).  Please 

A 

call  HKA  Locum  Tenens  at 

■ 

(800)  226-6347  Ext  AM7.1 

FREEDOM  CHOICES 
EXCELLENCE 


Family  Practice  • Internal  Medicine  • Pediatrics 

The  I .ocums’ Company 

1-800-736-6286 


PEDIATRICS-CALL  FOR  ABSTRACTS.  The  American 
Pediatric  Society  and  the  Society  for  Pediatric 
Research  announce  a January  3,  1995,  abstract  dead- 
line for  the  1995  Annual  Meeting  (May  8-11,  1995, 
San  Diego  Convention  Center).  For  further  informa- 
tion contact:  APS/SPR  Association  Headquarters,  141 
Northwest  Point  Blvd,  PO  Box  675,  Elk  Grove  Village, 
IL  60009-0675.  Call  (708)  427-0205.  FAX  (708)  427- 
1305. 


SERVICES 


ELECTRONIC  CLAIMS  PROCESSING.  Claims 
processed  and  paid  in  14  to  21  days.  Increase  your 
cashflow  and  reduce  cost.  J & S Medical  Claims 
Service,  PO  Box  173,  Shell,  WY  82441;  (307)  765- 
4734. 
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SAN  FRANCISCO  SPCA 

A NON-PROFIT  ORGANIZATION 

(415)  554-3020  VOICE  (415)  554-3022  TDD 

■ OFFERING  HEARING  IMPAIRED  PEOPLE  A UNIQUE 
ALTERNATIVE  TO  INCREASED  INDEPENDENCE 
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2500  16th  Street 
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THE  ARMY  RESERVE  OFFERS  UNIQUE  AND 
REWARDING  EXPERIENCES. 


As  a medical  officer  in  the  Army  Reserve  you  will  be  offered  a 
variety  of  challenges  and  rewards.  You  will  also  have  a unique 
array  of  advantages  that  will  add  a new  dimension  to  your 
civilian  career,  such  as: 

• special  training  programs 

• advanced  casualty  care 

• advanced  trauma  life  support 

• flight  medicine 

• continuing  medical  education  programs  and  conferences 

• physician  networking 

• attractive  retirement  benefits 

• change  of  pace 

It  could  be  to  your  advantage  to  find  out  how  well  the  Army 
Reserve  will  treat  you  for  a small  amount  of  your  time.  An  Army 
Reserve  Medical  Counselor  can  tell  you  more,  call  collect : 


1-800-432-7279 

ARMY  RESERVE  MEDICINE.  BE  ALL  YOU  CAN  BE: 
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96814.  (808)  536-7702.  Annual  Meeting:  October  5-8, 
1995,  Hyatt  Regency  Maui,  Hawaii. 
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Nevada  State  Medical  Association-3660  Baker  Lane, 
Reno  89502.  (702)  825-6788.  Annual  Meeting:  April 
27-30,  1995,  Resort  at  Squaw  Creek,  1995. 


New  Mexico  Medical  Society-7770  Jefferson  NE,  Suite 
400,  Albuquerque  87109.  (505)  828-0237.  May  12-13, 
1995,  Albuquerque. 


Utah  Medical  Association-540  E Fifth  South,  Salt  Lake 
City  84102.  (801)  355-7477.  Annual  Meeting:  date  to  be 
announced,  University  Park  Hotel,  Salt  Lake  City. 


Washington  State  Medical  Association-900  United  Air- 
lines Bldg,  2033  6th  Ave,  Ste  1100,  Seattle  98121. 
(206)  441-9762.  Annual  Meeting:  date  and  location  to 
be  announced. 


Wyoming  Medical  Society-PO  Drawer  4009,  Cheyenne 
82003-4009.  (307)  635-2424.  Annual  Meeting:  June  8- 
10,  1995,  Jackson  Lake  Lodge,  Moran. 
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USC  Physician  Access  and 
Communication  Exchange 
is  sponsored  by 
USC  University  Hospital, 
Childrens  Hospital  Los  Angeles, 
The  Doheny  Eye  Institute 
and  The  Kenneth  Norris  Jr. 
Cancer  Hospital.  USC  PACE  is 
designed  exclusively  for  use 
by  physicians  and  their 
office  staffs. 


1.800.ASK.PACE 


Center  For 
Skull  Base 
Surgery 


H 


istorically, 


lesions  at  the  base  of  the 
skull  have  represented 
some  of  the  most  diffi- 
cult challenges  in  opera- 
tive neurosurgery.  Older 
techniques  at  manage- 
ment of  tumors  or  vas- 
cular lesions  in  this 


A 35-year-old  man  presented  with  the 
acute  onset  of  a severe  headache.  Diag- 
nostic tests  revealed  an  intracranial 
aneurysm  at  the  junction  of  the  basilar 
artery'  and  the  anterior  inferior  cerebel- 
lar artery,  causing  sub-arachnoid  hem- 
orrhage. Operative  approaches  for 
aneurysms  in  that  area  are  considered 
difficult  and  dangerous. 

Nevertheless,  surgeons  at  the  Center 
for  Skull  Base  Surgery  used  a new  tech- 
nique, combining  an  approach  through 
the  temporal  bone  with  newer  micro- 
surgical  instrumentation. 

The  otolaryngologist , Dr.  Dennis  R. 
Maceri,  first  drilled  out  the  mastoid, 
identifying  those  structures  related  to 
hearing  that  were  to  be  preserved.  Dr. 
Steven  L.  Giannotta,  neurosurgeon, 
then  dissected  the  aneurysm  and  put 
clips  on  it  to  obliterate  it.  Dr.  Maceri 
finished  the  procedure  by  closing  the 
brain  covering  with  a watertight  fat 
graft  from  the  patient 's  lower  abdomen. 

The  patient  has  made  a full  recovery 
and  resumed  his  normal  activities  o] 
weight  lifting,  skiing  and  flying  ultra 
light  aircraft. 


region  were  not  satisfactory.  The  cavernous  sinus,  in  particu- 
lar, represented  a “no  man’s  land”  because  of  the  risks  asso- 
ciated with  direct  surgical  intervention  in  this  area. 

However,  recent  advances  in  diagnostic  imaging  and  surgi- 
cal techniques  have  allowed  direct  operative  management  of 
skull  base  lesions  to  become  a reality.  The  advent  of  mag- 
netic resonance  imaging,  sophisticated  angiography  and  a 
better  understanding  of  surgical  micro-anatomy  in  conjunc- 
tion with  improvements  in  microsurgical  instrumentation 
have  enabled  previous  “inoperable”  lesions  to  now  be  excised 
with  acceptable  risks. 


USC  University  Hospital 


University  of  Southern  Californi 


# use  UNIVERSITY  HOSPITAL 

Richard  K.  Earner  Medical  Plaza 

We’re  advancing  medicine. 

A National  Medical  Enterprises  Medical  Center 


The  Team  and  Technology. 

A Revolution  in  Progress. 

The  highly  sensitive  intracranial  area 
requires  the  extensive  skill  and  collab- 
orative approach  that  can  only  be  pro- 
vided by  several  specialties,  working 
in  harmony.  In  1990,  USC  University 
Hospital  organized  a specialized  team 
of  internationally  renowned  surgeons 
in  the  fields  of  neurosurgery,  plastic 
and  reconstruc- 
tive surgery, 
otolaryngology, 
neuroanesthesia, 
neuropathology, 
neurointerven- 
tional  radiology 
and  neurooph- 
thalmology to 
j work  together  as  a 
closely  coordi- 
nated team.  The 
1 integration  of  this 
wide  range  of 
j experts  allows  the 
USC  University 
Hospital  Center 
for  Skull  Base 
Surgery  to  offer  a comprehensive, 
multi-specialty  program  to  manage 
complicated  skull  base  lesions.  The 
Center  for  Skull  Base  Surgery  incor- 
porates the  talents  of  these  disciplines 
under  the  leadership  of  Director 
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William T.  Couldwell,  M.D.,  Ph  D , 
a specialist  in  brain  tumors  and  tumor 
biology  research. 

The  USC  University  Hospital 
Center  for  Skull  Base  Surgery,  one  of 
the  most  comprehensive  programs  of 
its  kind  in  the  United  States,  serves  as 
a primary  West  Coast  referral  center 


for  intracranial  disorders.  Members 
of  the  interdisciplinary  team  are  com- 
mitted to  maintaining  close  contact 
with  referring  physicians  to  ensure 
effective  patient  management  for 
optimal  recovery. 


SKULL  BASE  SURGERY  TEAM 
William  T.  Couldwell,  M.D.,  Ph.D.,  Director 
Michael  L.J.  Apuzzo,  M.D. 

Steven  L.  Giannotta,  M.D. 

Dennis  R.  Maceri,  M.D. 

Randolph  Sherman,  M.D. 

Martin  H.  Weiss,  M.D. 


USC  PACE 

USC  PHYSICIAN  ACCESS 
AND  COMMUNICATION 
EXCHANGE 

1.800.ASK.PACE 

Designed  by  doctors  for  doctors 
as  an  easy,  fast,  convenient 
and  free  means  to  contact  our 
faculty  and  services. 

s* 

Consultations  regarding 
specific  patient  care  issues 

“S’ 

Information  about 
research  programs  and 
medications 

s* 

Information  about 
Continuing  Medical 
Education  (CME) 

S' 

Access  to  the  extensive 
Norris  Medical  Library 

S 

Assistance  in  arranging 
patient  transfers  for 
treatment  or  diagnosis, 
via  helicopter  transfer 
if  necessary 

S 

Exchanging 
information  about 
referred  patients 

‘S' 

Access  to  physicians  at 
Childrens  Hospital 
Los  Angeles, 

Doheny  Eye  Institute, 
Kenneth  Norris  Jr. 
Cancer  Hospital  and 
USC  University  Hospital 

S 

Physician  referrals 
respected 


r chool  of  Medicine 


Physician 

w 

Access  and 

Communication 

Exchange 

Your  calls  are  answered 
by  a specially  trained 
PACE  representative,  who 
uses  a computerbased 
tracking  system  to  locate 
faculty  members  quickly. 
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Advance  Directives  and  much  more 

3.  Collection  Service 

(800)  685-0595 

Improve  collections  without  alienating  patients  with  I.  C.  System 

4.  Express  Shipping  Program 

(800)  642-4292 

Get  your  packages  delivered  quickly  and  economically  with 
Airborne  Express 

5.  Financial/Investment  Services 

(800)  444-6162 

Fee  only  financial  planning  services  with  Mercer. 

Call  for  FREE  investment  seminars  and  audio  tapes. 

6.  Gold  Card  Program 

(800)  847-7378 

Open  a no  annual  fee  Visa  or  MasterCard  account  through  MBNA 
America 

7.  Home  Financing 

(800)  94-CALMED 

Buying  or  refinancing  your  home?  Call  Countrywide 

8.  Line  of  Credit 

(800)  274-6711 

Get  a loan  to  start  up  your  practice  or  add  to  your  existing  one  with 
Security  Pacific 

9.  Long  Distance  Advantage 
Program 

(800)  435-6832 

Save  money  on  all  your  long  distance  calls  with  US  Sprint 

10.  Magazine  Subscription  Program 

(800)  289-6247 

Order  all  of  your  waiting  room  magazines  from  one  vendor  at  unbeatable  prices 

11.  Managed  Care  Database 
Manageement 

(510)  736-2089 

Get  the  PPO/HMO  Information  Manager  software  from  Rheinisch 
Medical  Management 


Services  and  Products 

12.  Medical  Evacuation 

(800)  982-5806 

Have  peace  of  mind  travelling  worldwide  with  your  subscription  to 
Air  Ambulance 

13.  MedNet,  the  Medical 
Communications  Network 

(800)  889-6661 

CommNet’s  electronic  messaging-based  medical  communications  net- 
work will  connect  you  with  allied  health  care  professionals 

14.  Insurance  Programs 

(800)  208-0156 

Disability  Income,  Term  Life,  Personal  Accident,  Supplemental 
Hospital,  Excess  Major  Medical,  Worker’s  Compensation,  Practice 
Continuation 

15.  Merchant  Credit  Card  Program 

(619)  230-4475 

Offer  your  patients  the  convenience  of  paying  for  your  services  by 
credit  card  with  Union  Bank 

16.  Physicians  Financial  Services 

(800)  225-8790 

Free  or  reduced  fees  on  educational  debt  refinancing,  estate  planning, 
trust  services  and  more  with  Chase  Manhattan 

17.  Practice  Management 
Workshops 

(800)  795-2262 

Get  information  on  upcoming  CMA  practice  management  workshops 
for  yourself  and  your  staff  members 

18.  Pension/Retirement  Programs 

North  CA:  (415)  378-8700 
South  CA:  (818)  243-6961 

Plan  now  for  a secure  future  with  Trust  Consultants,  Inc. 

i 1 

YES!  I would  like  more  information  about  your  services  and  products. 

I Please  send  me  free  brochures  for  the  following  circled  items:  I 

1123456789  10  | 

! 11  12  13  14  15  16  17  18  ! 

i i 

i Send  to:  California  Medical  Association,  Business  Services  i 
i Division,  P.O.  Box  7690,  San  Francisco,  CA  94120-7690  i 


i Name ( 

[ Address j 

i City,  State,  Zip  i 

i 1 


m 
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Continuing  Medical  Education 


ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting 
the  criteria  for  Category  I of  the  ArMA  CME  Certificate  and 
the  AMA  Physicians  Recognition  Award.  To  list  Category  I 
continuing  medical  education  programs,  please  send  infor- 
mation to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  A Z 8501  3;  or  phone  (602)  246- 
8901. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


December  2-3 — Advanced  Operative  Laparoscopy  for  the  Gynecologic 
Oncologist.  University  of  Arizona  College  of  Medicine  at  Westin  La 
Paloma  Resort,  Tucson.  Fri-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

December  2-4 — Diagnosis  and  Management  of  Respiratory  Diseases. 

Medical  Education  Resources  at  Hyatt  Regency.  Scottsdale.  Fri-Sun.  Con- 
tact: Karen  DeBont.  (800)  421-3756. 

December  8-9 — Advanced  Cardiac  Life  Support  Provider  Course.  Mari- 
copa Medical  Center,  Phoenix.  Thurs-Fri.  Contact:  (602)  267-5414. 

January  12-13 — 2nd  Annual  Current  Topics  in  Critical  Care  Medicine. 

Mayo  Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel.  Phoenix.  Thurs-Fri. 
Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

January  14-15 — 5th  Annual  Current  Topics  in  Anesthesiology.  Mayo 
Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel.  Phoenix.  Sat-Sun.  Contact: 
Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

January  20-22 — Electromyography  in  Clinical  Practice.  Mayo  Clinic- 
Scottsdale.  Fri-Sun.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

January'  25-27 — Clinical  Recognition  and  Management  of  Heart  Disease. 

American  College  of  Physicians  and  Univ  of  Arizona  College  of  Medicine 
at  University  Medical  Center.  Tucson.  Wed-Fri.  Contact:  (215)  351-2400. 
ext  2600. 

February  6-10 — Psychopharmacology  Review  Course.  University  of  Ari- 
zona College  of  Medicine  at  the  Westin  La  Paloma  Resort.  Tucson.  Mon- 
Fri.  Contact:  Lynne  Mascarella,  U of  A. 

February  12-16 — International  Congress  V III  on  Endovascular  Interven- 
tions: Breaking  the  Barriers.  American  College  of  Angiology  at  the 
Phoenician  Resort,  Scottsdale.  Sun-Thurs.  Contact:  (602)  266-2200. 

February  16-18 — Mayo  Interactive  Surgical  Symposium.  Mayo  Clinic- 
Scottsdale  at  the  Orange  Tree  Golf  and  Conference  Resort,  Scottsdale. 
Thurs-Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

February  19-22 — Practical  Radiology.  University  of  Arizona  College  of 
Medicine  at  Loews  Ventana  Canyon  Resort,  Tucson.  Sun- Wed.  Contact: 
Lynne  Mascarella.  U of  A. 

February  23-24 — Hepatology  Update  1995.  Mayo  Clinic-Scottsdale  at  the 
Ritz-Carlton.  Phoenix.  Thurs-Fri.  Contact:  Tamara  Zelinski,  Mayo  Clinic- 
Scottsdale. 

February  24-25 — Mayo  Plastic  Surgery  Symposium.  Mayo  Clinic-Scotts- 
dale at  the  Ritz-Carlton  Hotel.  Phoenix.  Fri-Sat.  Contact:  Tamara  Zelinski. 
Mayo  Clinic-Scottsdale. 

February  24-26 — 1995  Scientific  Assembly — American  Academy  of  Fam- 
ily Practice.  The  Pointe  Hilton  at  Tapatio  Cliffs,  Phoenix.  Fri-Sun.  Con- 
tact: American  Academy  of  Family  Practice,  Arizona  Chapter.  (602)  249- 
2021. 

March  5-9 — Radiology  in  the  Desert:  Practical  Aspects  of  Radiology  and 
Imaging.  University  of  Michigan  Medical  School  at  Marriott's  Camelback 
Inn  Resort.  Scottsdale.  Sun-Thurs.  Contact:  Lynne  Mascarella.  U of  A. 

March  8-10 — Clinical  Reviews  1995.  Mayo  Clinic-Scottsdale  at  the  Ritz- 
Carlton.  Phoenix.  Wed-Fri.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scotts- 
dale. 

March  11 — Frequently  Encountered  GYN  Problems  in  Primary  Care. 

Mayo  Clinic-Scottsdale  at  the  Ritz-Carlton.  Phoenix.  Sat.  Contact:  Tamara 
Zelinski,  Mayo  Clinic-Scottsdale. 


March  1 1 — Controversies  in  Hypertension.  Mayo  Clinic-Scottsdale  at  the 
Ritz  Carlton,  Phoenix.  Sat.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scotts- 
dale. 

March  30-April  1 — 4th  Annual  L'rogy  necology  and  Disorders  of  the  Pelvic 
Floor.  Mayo  Clinic-Scottsdale  at  The  Pointe  Hilton  Resort  at  Tapatio 
Cliffs.  Phoenix.  Tues-Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scotts- 
dale. 

April  5-8 — Primary  Care  Update.  University  of  Arizona  College  of  Medi- 
cine at  the  Tucson  East  Hilton.  Wed-Sat.  Contact:  Lynne  Mascarella.  U of  A. 

May  7-11 — Fundamental  Principles  of  Pharmacokinetics  and  Toxicoki- 
netics for  the  Industrial  Scientist.  University  of  Arizona  College  of 
Medicine  at  the  Westward  Look  Resort,  Tucson.  Sun-Thurs.  Contact: 
Lynne  Mascarella,  U of  A. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W.  Bethany  Home  Rd.  Phoenix.  AZ 
85013.  (602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center.  Tucson.  AZ  85724.  (602)  626-7832;  (800)  328-5868  or  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Karen  Williams,  Continuing  Medical  Education, 
California  Medical  Association,  PO  Box  7690,  San  Fran- 
cisco 941 20-7690;  or  phone  (41 5)  882-5183.  For  more  in- 
formation on  accreditation  or  certification,  please  write  to 
the  above  address. 


ANESTHESIOLOGY 

January  4-7 — Anesthesia  Update.  UCSD  at  Hotel  del  Coronado,  San  Diego. 

Mon-Sat.  21  hrs.  S350.  Contact:  UCSD. 

February  3-5 — 33rd  Clinical  Conference  in  Pediatric  Anesthesiology.  Chil- 
dren's Hospital  Los  Angeles  at  Disneyland  Hotel,  Anaheim.  Fri-Sun.  15 
hrs.  Contact:  David  Steward.  MD.  Director,  PO  Box  54700,  Los  Angeles 
90054.  (213)669-2262. 


CARDIOLOGY 

December  9-11 — 12th  Annual  Advances  in  Heart  Disease.  American  Col- 
lege of  Cardiology  at  San  Francisco.  Fri-Sun.  16.5  hrs.  Contact:  ACC.  91 1 
Old  Georgetown  Rd,  Bethesda.  MD  20814-1699.  (800)  257-4739.CME 
Listing  - November  1994 

April  28-30 — Arrhythmias:  Interpretation,  Diagnosis  and  Management. 

Medical  Education  Resources  at  Sheraton  Desert  Inn.  Las  Vegas.  Fri-Sun. 
1 1 hrs.  Contact:  Karen  DeBont,  MER.  1500  W Canal  Ct,  Ste  500.  Little- 
ton. CO  80120.  (800)  421-3756. 

CRITICAL  CARE 

March  13-17 — Critical  Care  Medicine.  USC  at  Caesars  Palace,  Las  Vegas. 
Mon-Fri.  33  hrs.  S595-S720.  Contact:  USC. 

(Continued  on  Page  453) 
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January  31 -February  4 — Critical  Care  by  Design.  Society  of  Critical  Care 
Medicine  at  Moscone  Center,  San  Francisco.  Tues-Sat.  30.5  hrs.  $600. 
Contact:  SCCM.  8101  E Kaiser  Blvd,  Anaheim  92808-2259.  (714)  282- 
6000. 


EMERGENCY  MEDICINE 

December  4-9 — 15th  Annual  Conference:  Current  Concepts  in  Emer- 
gency Care.  American  College  of  Emergency  Physicians  at  Maui  Inter- 
continental Resort,  Hawaii.  Sun-Fri.  20  hrs.  Contact:  Kailani  World 
Travel,  4192  Meridian  Ave.  Box  9751,  Bellingham,  WA  98227.  (800)  544- 
9269  or  (206)  671-1800. 

December  12-16 — Emergency  Medicine  Symposium.  UCSD  at  Basic  Sci- 
ence Building.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  16-20 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Mar- 
riott. Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  24-29 — California  Trauma  Conference.  UCSD  at  Hyatt  Regency, 
San  Diego.  Tues-Sun  20  hrs.  $395.Contact:  UCSD. 

March  13-17— Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Mar- 
riott. Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 


EPIDEMIOLOGY/INFECTIOUS  DISEASE 

January  25-27 — Epidemiology  & Prevention  of  Infectious  Disease.  UCSF 
at  Ritz-Carlton,  San  Francisco.  Wed-Fri.  17  hrs.  Contact:  UCSF. 

April  2-4 — 5th  Annual  Meeting  of  the  Society  for  Healthcare:  Epidemiol- 
ogy of  America.  UCSD  at  Town  & Country,  San  Diego.  Sun-Tues.  17  hrs. 
$435.  Contact:  UCSD. 

(Continued  on  Page  454) 


Starting,  Expanding, 
Acquiring  a Practice? 

Over  55,000  Doctors  Financed  Since  1975 

HPSC,  the  leading  lease/financing  provider  to 

Health  Professionals,  offers  you  all  these  benefits: 

1.  Financing  of  new  practice  equipment,  leasehold 
improvements,  working  capital,  merchandise 
contracts  - plus  computers  and  other  office 
equipment. 

2.  Flexibility  - custom  finance  programs. 

Open-end  leases  or  Conditional  Sales 
Agreements.  Tax  benefits. 

3.  Financing  of  practice  acquisitions,  up  to 
100%  of  purchase  price  at  competitive  rates 
(no  "points",  variables,  or  hidden  fees.) 

4.  Term  options  - 12  to  72  months. 

Graduated  Payment  Plan. 

5.  Convenience  - 24 -hour  credit  approval. 

6.  All  programs  geared  to  your  cash  flow. 

7.  Competitive  rates. 

Innovative  Financing 
for  Healthcare 
Professionals 

60  State  Street 
Boston,  MA  02109-1803 
1-800-225-2488 
Fax:  1-800-526-0259 


24th  Educational 
and  Scientific 
Symposium 

January  31  - February  4,  1995 

Sa*t  'pfKZKCi&ay,  (fedilrvutca. 


Come  to 
San  Francisco 
to  discover 
why  the 
success  of 
critical  care 
is  by  design. 


Pulmonary 

Pain 

Pharmacology 
Patient  Care 

Daybreak  Panel 
Discussions 

Technical  Exhibits 

Mechanical  Ventilation 
Workshops 


t Healthcare  Reform 

I Postgraduate  Courses 

Neurology,  Research  Design  and 
Sepsis 

1 Theme  Address:  "The  Changing 
Concepts  About  Transplantation" 
Thomas  E.  Starzl,  MD,  PhD 

■ Keynote  Address:  "Critical  Care . 

A Specialty  Without  Frontiers" 
Malcolm  McD.  Fisher,  MB,  ChB.  MD 


Register  by 

December  12 
to  receive  a 
discount  on 
your  tuition. 


Fill  out  the  coupon  below,  and  we  will  fax  or  mail  you  a detailed  brochure 
and  registration  form. 


Please  send  me  more  information  on  SCCM's  24th  Educational  and 
Scientific  Symposium  by  □ Fax  □ Mail  (Please  print  clearly) 


Society  of  Critical  Care  Medicine 


Name 


Specialty 


Address 


( 


Phone 

Fax,  phone  or 
mail  to: 


Fax 

Society  of  Critical  Care  Medicine 

8101  E.  Kaiser  Blvd.,  Suite  300 

Anaheim,  CA  92808-2259 

Phone:  (714)  282-6033  Fax:  (714)  282-6050 
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FAMILY  PRACTICE/PRIMARY  CARE 

December  9- 1 1 — Neurology  for  the  Non-Neurologist.  American  College  of 
Emergency  Physicians  at  Desert  Inn.  Las  Vegas,  Nevada.  Fri-Sun.  12  hrs. 
Contact:  Karen  DeBont,  MER,  1500  W Canal  Ct.  Ste  500,  Littleton.  CO 
80120-4528.  (800)  421-3756  or  (303)  798-9682. 

December  24-29 — Advances  in  Medicine  '94.  American  Academy  of  Fam- 
ily Physicians  and  Symposium  Maui  at  Royal  Lahaina  Resort.  Kaanapali 
Beach.  Lahaina.  Maui.  Hawaii.  Sat-Thurs.  16  hrs.  Contact:  Joe  Harrison. 
MD.  PO  Box  10185.  Lahaina,  HI  96761.  (808)  878-6757. 

January  20-22 — Practical  Dermatology  and  Dermatologic  Office  Proce- 
dures for  the  Primary  Care  Physician.  UCSD  at  Hyatt  Regency.  La 
Jolla.  Fri-Sun.  20  hrs.  $495.  Contact:  Jacqueline  Shiller.  PO  Box  84296. 
San  Diego  92138.  (619)  223-2997. 

February  2-4 — Neurology  for  the  Non-Neurologists.  UCSD  at  Doubletree 
Hotel.  San  Diego.  Thurs-Sat.  Contact:  UCSD. 

February  7-April  25 — Common  Problems  in  Primary  Care.  USC  at  Health 
Sciences  Campus,  Los  Angeles.  Tuesday  Evenings.  36  hrs.  $475.  Contact: 
USC. 

February  14-19 — The  Practicing  Physician’s  Approach  to  the  Difficult 
Headache  Patient.  Dannemiller  Memorial  Educational  Foundation  at 
Marriott's  Rancho  Las  Palmas  Resort  and  Country  Club,  Rancho  Mirage. 
Tues-Sun.  Contact:  Diamond  Headache  Clinic,  5252  N Western  Ave, 
Chicago,  IL  60625.  (312)  907-6226. 

February  17-19 — Office  Gynecology  for  the  Primary  Care  Physician.  Con- 
tinuing Medical  Education  Associates  at  Hyatt  Islandia,  San  Diego.  Fri- 
Sun.  20  hrs.  $450.  Contact:  Jacqueline  Shiller.  PO  Box  84296.  San  Diego 
92138.  (619)  223-2997. 

March  29-31 — Annual  Review  in  Family  Medicine.  UCSF  at  Hotel  Nikko. 

San  Francisco.  Wed-Fri.  16  hrs.  $325.  Contact:  UCSF. 

April  10-13 — Primary  Care  in  Paradise:  Maui  1995.  Scripps  Clinic  and 
Research  Foundation  at  Embassy  Suites  Resort.  Kaanapali  Beach.  Maui. 
Hawaii.  Mon-Thurs.  16  hrs.  Contact:  Scripps  Clinic.  10666  N Torrey  Pines 
Rd,  La  Jolla  92037.  (619)  554-8556. 


KEY  TO  ABBREVIATIONS 

CMA:  California  Medical  Association 

Contact:  Continuing  Medical  Education,  California  Medical  Association. 
PO  Box  7690.  San  Francisco  94120-7690.  (415)  541-0900. 

CPMC:  California  Pacific  Medical  Center 

Contact:  Continuing  Education.  California  Pacific  Medical  Center.  PO  Box 
7999.  San  Francisco  94120.  (415)  923-3441. 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School 

Contact:  Herbert  M.  Thomas.  MD.  MPH.  Director  of  CME.  Office  of  Con- 
tinuing Education.  Charles  R.  Drew  Postgraduate  Medical  School,  1621  East 
120th  St.  Los  Angeles  90059.  (213)  603-3183. 

LLU:  Loma  Linda  University 

Contact:  Patty  Wright.  Manager  of  CME  Programs.  (909)  824-4963. 

STAN:  Stanford  University 

Contact:  Edward  Rubenstein.  MD.  Associate  Dean  for  Postgraduate  Edu- 
cation, Medical  School  Office  Building.  Suite  X-365,  Stanford  94305-6114. 
(415)  723-5594. 

UCD:  University  of  California,  Davis 

Contact:  Ruth  Feryok.  Director.  Office  of  Continuing  Medical  Education, 
University  of  California,  Davis.  School  of  Medicine.  2701  Stockton  Blvd. 
Sacramento  95817.  (916)  734-5390. 

UCI:  University  of  California.  Irvine 

Contact:  Melvin  I.  Marks.  MD.  Director.  Memorial/UCI  Center  for  Health 
Education.  Long  Beach  Memorial  Medical  Center,  2801  Atlantic  Ave.  PO 
Box  1428,  Long  Beach.  California  90801-1428.  (213)  595-381 1. 

UCLA:  University  of  California.  Los  Angeles  Extension 

Contact:  Martin  D Shickman.  MD.  Director,  Continuing  Education  in 
Medicine  and  the  Health  Sciences.  PO  Box  24902.  UCLA,  Los  Angeles 
90024.  (310)  825-8423. 

UCSD:  University  of  California,  San  Diego 

Contact:  Office  of  Continuing  Medical  Education.  University  of  California. 
San  Diego,  School  of  Medicine  (M-017),  La  Jolla  92093.  (619)  534-3940. 
UCSF:  University  of  California.  San  Francisco 

Contact:  Janet  Johnson.  Administrative  Director.  Extended  Programs  in 
Medical  Education.  School  of  Medicine.  University  of  California.  San  Fran- 
cisco 94143.  (415)  476-4251. 

USC:  University  of  Southern  California 

Contact:  Phil  R.  Manning.  MD.  Associate  Dean.  Postgraduate  Division. 
University  of  Southern  California  School  of  Medicine.  1975  Zonal  Ave. 
KAM3 14.  Los  Angeles  90033.  (800)  872- 1119. 


April  27-30 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Phy  sician.  Continuing  Medical  Education  Associates  at  San  Diego 
Princess  Resort.  Thurs-Sun.  20  hrs.  $495.  Contact:  Jacqueline  Shiller.  PO. 
Box  84296.  San  Diego  92138.  (619)  223-2997. 

GERIATRICS 

January  17-20 — Intensive  Course  in  Geriatric  Medicine.  UCLA  at  Ritz- 
Carlton,  Marina  del  Rey.  Tues-Fri.  36  hrs.  $675.  Contact:  UCLA. 

INTERNAL  MEDICINE 

December  4 — Complications  in  Diabetes.  USC  at  Red  Lion  Hotel,  Glendale. 
Sun.  5.5  hrs.  $45.  Contact:  USC. 

February  1-4 — Advanced  Nephrology:  Nephrology  for  the  Consultant. 
UCSD  at  Hyatt,  San  Diego.  Wed-Sat.  24  hrs.  $550.  Contact:  UCSD. 

February  8-14 — Esophageal  and  Foregut  Disorders.  USC  at  Hyatt  Regency 
Hotel.  Kauai.  Hawaii.  Wed-Tues.  30  hrs.  $650.  Contact:  USC. 

February'  15-17 — Recent  Advances  in  Neurology  . UCSF  at  Ritz-Carlton  Ho- 
tel. San  Francisco.  Wed-Fri.  15.5  hrs.  $365.  Contact:  UCSF. 

February  25 — Sjogren's  Sy  ndrome:  A Symposium  for  Patients  and  Pro- 
fessionals. USC  at  Louis  B.  Mayer  Teaching  Center.  Los  Angeles.  Sat.  4.5 
hrs.  $85.  Contact:  USC. 

March  16-18 — Recent  Advances  in  Hematopoietic  Stem  Cell  Transplan- 
tation. UCSD  at  Hyatt  Regency.  La  Jolla.  Thurs-Sat.  16  hrs.  $300.  Con- 
tact: UCSD. 

March  17-23 — Internal  Medicine  1995:  A Comprehensive  Review.  Contin- 
uing Medical  Education  Associates  at  Hotel  del  Coronado.  Fri-Thurs.  54 
hrs.  $695.  Contact:  Jacqueline  Shiller.  PO  Box  84296.  San  Diego  92138. 
(619)  223-2997. 

March  25-April  1 — Diagnostic  and  Therapeutic  Skills  in  Internal  Medi- 
cine. USC  at  Hapuna  Prince  Hotel.  Kamuela.  Hawaii.  Sat-Sat.  29  hrs. 
$595.  Contact:  USC. 

April  22-23 — Minimal  Intervention  in  Vascular  Disease.  Scripps  Memor- 
ial Hospital  and  Scripps  Clinic  and  Research  Foundation  at  Hyatt  Re- 
gency. San  Diego.  Sat-Sun.  Contact:  Laurel  Steigerwald.  Scripps  Clinic. 
10666  N Torrey  Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 

OB/GYN 

December  1-3 — Obstetrics  and  Gy  necology  Conference.  University  of  Ne- 
braska Medical  Center  at  Bally’s.  Las  Vegas,  Nevada.  Thurs-Sat.  $275. 
Contact:  UNMC.  600  S 42nd  St.  Omaha.  NE  68198-5651.  (800)  642-1095 
or  (402)  559-4152. 

February  9-12 — 50th  Annual  Postgraduate  OB/GYN  Assembly.  Obstetri- 
cal and  Gynecological  Assembly  of  Southern  California  at  Beverly  Hilton. 
Beverly  Hills.  Thurs-Sun.  28  hrs.  Contact:  OGASC,  5820  Wilshire  Blvd. 
#500.  Los  Angeles  90036.  (213)  937-5514. 

February  18-24 — Perinatal  Medicine.  USC  at  Westin  Maui  Hotel.  Haw'aii. 
Sat-Fri.  30  hrs.  S595.  Contact:  USC. 


ONCOLOGY 

February  20-23 — Clinical  Hematology  and  Oncology:  1995.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  28  hrs.  Contact:  Scripps  Clinic.  10666  N Torrey  Pines  Rd.  La 
Jolla  92037.  (619)554-8556. 

April  10-14 — 20th  Annual  Conference:  Diagnostic  Approaches  to  Lym- 
phoproliferative  Disorders.  Scripps  Clinic  and  Research  Foundation  at 
Ritz-Carlton.  Maui.  Hawaii.  Mon-Fri.  26  hrs.  Contact:  Scripps  Clinic, 
10666  N Torrey  Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 


OPHTHALMOLOGY 

December  8-10 — New  and  Practical  Approaches  to  Glaucoma  Manage- 
ment. UCSF  at  Ritz-Carlton  Hotel  and  UCSF.  San  Francisco.  Thurs-Sat. 
13.5  hrs.  $200-$395.  Contact:  UCSF. 

(Continued  on  Page  455) 
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December  9-10 — 1st  Annual  West  Coast  Cosmetic  Eyelid  Rejuvenation 
Symposium.  Medical  Education  Resources  at  Beverly  Hilton.  Beverly 
Hills.  Fri-Sat.  14  hrs.  $575.  Contact:  Angela  O'Mara,  (714)  760-1522. 
January  14 — Primary  Care  Ophthalmology.  UCD  at  Cancer  Center  Audi- 
torium. Sacramento.  Sat.  Contact:  UCD. 

You  are  invited  to  America’s  favorite  vacation  city 
for  a CME  holiday 

California  Academy 
of  Family  Physicians 

OTOLARYNGOLOGY 

December  4-9,  January  8- 1 3 — Temporal  Bone  Dissection  Course.  House 
Ear  Institute.  Sun-Fri.  55  hrs.  $1,100-1,300.  Contact:  Antonio  De  la  Cruz, 
2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431  ext.  7079. 

1995  Scientific  Assembly  • San  Francisco,  California 

January  27-30 

Essential  information  • Excellent  value  • 20  CME  hours 

PATHOLOGY 

December  4 — Selected  Diagnostic  Problems  in  Surgical  Pathology.  Cali- 
fornia Tumor  Tissue  Registry  at  San  Diego  Marriott.  Sun.  8 hrs.  Contact: 
Anne  Chism.  CTTR,  c/o  Loma  Linda  University,  11021  Campus  Ave,  AH 
335,  Loma  Linda  92354.  (909)  824-4788. 

December  5-7 — Soft  Tissue  Pathology:  Conceptual  and  Practical  Ap- 
proaches to  Diagnosis.  American  Society  of  Clinical  Pathologists  at  Surf 
and  Sand  Hotel.  Laguna  Beach.  Mon-Wed.  Contact:  ASCP.  2100  W Har- 
rison St,  Chicago,  IL  60612.  (800)  621-4142. 

Program  highlights  include: 

• a new  technology  showcase; 

• presentations  to  help  with  critical  medical 
business  and  ethical  decisions;  and 

• topical  clinical  updates  and  procedural  training 
for  primary  care  physicians. 

April  8 — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  and  Re- 
search Foundtion.  Sat.  6 hrs.  Contact:  Scripps  Clinic,  10666  N Torrey 
Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 

Call  415  394-9121  to  register 

PEDIATRICS 

for  the  meeting  you  cant  afford  to  miss 

December  1-4 — Society  of  ENT  Advances  in  Children.  UCD  at  Radisson 
Hotel,  Sacramento.  Thurs-Sun.  10  hrs.  Contact:  UCD. 

(Continued  on  Page  458) 

MfMORim/UCl  Center  for  Health  Edhcatirn 


December,  1994 

7th  Annual  Obstetrical  and  Transvaginal 
Ultrasound  Course 
December  1 -3,  1 994 
DOUBLETREE  HOTEL 
ORANGE,  CALIFORNIA 

Laser  Bronchoscopy,  Stents, 
Brachytherapy 
December  1 -2,  1 994 
LONG  BEACH  MEMORIAL  MEDICAL  CENTER 
LONG  BEACH,  CALIFORNIA 

Thoracoscopy  for  the  Pulmonologist 
December  3,  1994 

LONG  BEACH  MEMORIAL  MEDICAL  CENTER 
LONG  BEACH,  CALIFORNIA 

JANUARY,  1995 

10th  Annua]  Perinatal  Symposium 
lanuary  11-15,  1 995 
THE  INN  AT  BEAVER  CREEK 
BEAVER  CREEK,  COLORADO 

Gynecologic  Surgery  With  Special 
Emphasis  on  Endoscopic  Surgery 
lanuary  15-18,  1995 

HYATT  RECENCY  GRAND  CAYMAN 
BRITISH  WEST  INDIES 


February,  1995 

The  2nd  Annual  Symposium  on  the 
Neurologist  and  Backpain 

February  18-20,  1995 

LONG  BEACH  MEMORIAL  MEDICAL  CENTER 

LONG  BEACH,  CALIFORNIA 

16th  Annual  Symposium — Current  Topics 
in  Obstetrics 
February  18-25,  1995 
THE  GANT  CONDOMINIUMS 
ASPEN,  COLORADO 

MARCH,  1995 

Gynecologic  Oncology  for  the  Primary 
Care  Physician 
March  19-24,  1995 
THE  WESTIN  RESORT 
MAUI,  HAWAII 

APRIL,  1995 

Advanced  Urogynecology  and 
Pelvic  Surgery 
April  5-9,  1995 

MARQUIS  HOTEL  AND  VILLAS 
PALM  SPRINGS,  CALIFORNIA 

4th  Annual  OB/GYN  Ultrasound — 

The  State  of  the  Art 
April  11-14,  1995 
WESTIN  RESORT 
MAUI,  HAWAII 


20th  Annual  Care  of  the  Sick  Newborn 
Symposium 
April  26-28,  1995 

HYATT  REGENCY  HOTEL 
LONG  BEACH,  CALIFORNIA 

MAY,  1995 

6th  Annual  Philip  J.  DiSaia  Society — 
OB/GYN  Symposium 
May  19,  1995 
DOUBLETREE  HOTEL 
ORANGE,  CALIFORNIA 

JUNE,  1995 

UCI  Family  Practice  Refresher  Course 
June  12-17,  1995 
LE  MERIDIEN  HOTEL 
NEWPORT  BEACH,  CALIFORNIA 

JULY,  1995 

4th  Annual  Internal  Medicine  Board 
Review  Course 
July  3 1 -August  4,  1 995 
LE  MERIDIEN  HOTEL 
NEWPORT  BEACH,  CALIFORNIA 

AUGUST,  1995 

13th  Annual  Controversies  in  Obstetrics 
and  Gynecology 
August  2-5,  1995 
HAPUNA  BEACH  PRINCE  HOTEL 
MAUNA  KEA  RESORT 
ISLAND  OF  HAWAII 


University  of 

California, 

Irvine 


Center  for 

Health 

Education 

LONG  BEACH,  CALIFORNIA 

For  further  information  contact 
the  Center  for  Health  Education 
® Offices  at  (310)  933-3811. 
Sponsored  by 

the  University  of  California,  Irvine, 
College  of  Medicine  in  conjunction 
with  Memorial/UCI  Center  for 
Health  Education. 

CME  CREDITS  VARY  PER  COURSE. 
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CONTENTS 


(Continued  from  Page  450) 

507  High-Resolution  Computed  Tomography 

ROBERT  S.  FISHMAN,  MD,  and  ANN  N.  LEUNG,  MD 


508  Preoperative  Staging  of  Lung  Cancer 

JEFFREY  SHEA,  MD,  and  GLEN  A.  LILLINGTON,  MD 

509  Primary  Pulmonary  Hypertension 

NORMAN  RIZK,  MD 

510  Selective  Decontamination  of  the  Gastrointestinal  Tract  to  Decrease  the  Incidence  of 
Pneumonia  and  Mortality 

ANTHONY  M.  COSENTINO,  MD 

510  Tropical  Lung  Disease 

OM  P.  SHARMA,  MD 

51 1 Evaluating  Patients  With  Chest  Pain 

JOHN  SWEENEY,  MD,  and  NORA  GOLDSCHLAGER,  MD 


ALERTS,  NOTICES,  AND  CASE  REPORTS 


51  3 Porphyria  Cutanea  Tarda  and  Hepatitis  C Virus  Infection  in  a Patient  With  Acute  Liver  Failure 

ROBERT  M.  JASMER,  MD;  MARY  S.  LARSON,  MD;  and  KATHERINE  N.  WEILBAECHER,  MD 

From  the  Department  of  Medicine,  Stanford  University  School  of  Medicine,  Stanford,  California.  Dr  jasmer  is 
now  with  the  Division  of  Pulmonary  and  Critical  Care  Medicine,  Department  of  Medicine,  University  of  Califor- 
nia, San  Francisco,  Medical  Center. 

515  Pulmonary  Tuberculosis,  Amenorrhea,  and  a Pelvic  Mass 

JOHN  H.  WEHNER,  MD;  KORINA  DE  BRUYNE,  MD;  FRANK  T.  KAGAWA,  MD;  ANTHONY  C.  CAMPAGNA,  MD;  WILLIAM  A.  JENSEN,  MD;  CARL  M. 
KIRSCH,  MD;  and  ROGER  S.  ENG,  MD 

From  the  Division  of  Pulmonary  and  Critical  Care  Medicine,  Stanford  University  School  of  Medicine,  Stanford, 
and  the  Division  of  Respiratory  and  Critical  Care  Medicine  and  Departments  of  Medicine  and  Radiology,  Santa 
Clara  Valley  Medical  Center,  San  Jose,  California. 


COMMENTARY 


519  We  Tried  It  Once — Recollections  of  an  Early  Government  Health  Care  Program 

WILLIAM  P.  LONGMIRE  Jr,  MD 

From  the  Department  of  Surgery,  Division  of  General  Surgery,  University  of  California,  Los  Angeles,  School  of 
Medicine.  Dr  Longmire  is  Professor  of  Surgery,  Emeritus,  UCLA,  and  Distinguished  Physician,  Emeritus,  of  the 
Department  of  Veterans  Affairs. 


EDITORIALS 


521  Pharmacologic  Management  of  Benign  Prostatic  Hyperplasia — Changing  Times 

ANTHONY  Y.  SMITH,  MD 

From  the  Department  of  Surgery,  Division  of  Urology,  University  of  New  Mexico  School  of  Medicine,  Albu- 
querque. 

523  How  to  Capture  a Revolution 

DENNIS  J.AHNEN,  MD 

From  the  University  of  Colorado  Cancer  Center,  University  of  Colorado  School  of  Medicine,  and  Department  of 
Veterans  Affairs  Medical  Center,  Denver. 


(Continued  on  Page  460) 
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7TH  NATIONAL 
AIDS  UPDATE 
CONFERENCE 


"Health  Care  Reform: 
HIV  Today  and  Tomorrow" 


January  31  - February  3, 1995 
San  Francisco  Moscone  Convention  Center 


Conference  Sponsors  (partial  list) 


AmFar  (American  Foundation  for  AIDS  Research) 

American  Association  of  Physicians  for  Human  Rights 

American  Hospital  Association 

American  Medical  Association 

American  Nurses  Association 

Association  of  Nurses  in  AIDS  Care 

California  Academy  of  Family  Physicians 

California  Association  of  Hospitals  and  Health  Systems 

California  Association  of  Public  Hospitals 

California  Department  of  Health  Services 

California  Medical  Association 

California  Nurses  Association 

International  Society  for  AIDS  Education 

Kaiser  Family  Foundation 

Kaiser  Permanente  Northern  California 

Levi  Strauss  Foundation 


National  Association  of  Counties 
National  Association  of  People  with  AIDS 
National  Association  of  Social  Workers 
National  Catholic  AIDS  Network 
National  Coalition  of  Hispanic  Health  and 
Human  Services  Organizations  (COSSMHO) 
National  Hospice  Organization 
National  Minority  AIDS  Council 
San  Francisco  Department  of  Public  Health 
San  Mateo  County  AIDS  Program 
United  States  Conference  of  Mayors 
University  of  California  EPI  Center  at 
San  Francisco  General  Hospital 
University  of  California  San  Francisco/ 

AIDS  Health  Project 

Visiting  Nurses  and  Hospice  of  San  Francisco 


The  primary  goal  of  this  Conference  is  to  provide  opportunities  for  discussion  among 
health  care  service  providers,  policy  makers,  funders,  educators  and  program  administrators,  and  persons 
living  with  HIV  to  find  the  best  means  to  meet  the  special  challenges  which  the  HIV/AIDS  epidemic  poses. 


The  Conference  is  especially  relevant  for: 

• nurses  • dentists 

• pharmacists  • social  workers 

• public  health  agencies  • program  administrators 

• mental  health  practitioners  • government  and  community  leaders 
community-based  and  HIV/AIDS  service  organizations,  administrators  and  caregivers 

• hospital  service  and  planning  managers 


physicians 
policy-makers 
health  care  providers 
people  with  HIV/AIDS 


Plenary  Sessions,  nearly  100  Workshops,  and  nine  Intensive  Workshops  are  presented  for  various  levels  of 
attendee  knowledge  and  expertise  and  bring  attention  to  HIV/AIDS  issues  in  five  Conference  tracks: 

• Policy  and  Administration  • Prevention  and  Education  • Care  and  Services 

•Treatment  • Cultural  Issues 

Special  events  include:  Roundtable  Talks,  Poster  Sessions,  Film  and  Theater  Festivals,  an  AIDS  in  the  Arts  Display, 
Resource  Center  Exhibits,  an  HIV/AIDS  Book  Fair,  and  a display  of  The  NAMES  Project  AIDS  Memorial  Quilt. 


Confirmed  Speakers  To  Date  (partial  list) 

Inge  Corless,  PhD,  RN,  FAAN,  Massachusetts  General  Hospital,  Institute  of  Health  Professions,  Boston,  MA 
Elaine  Daniels,  MD,  PhD, Chief,  Health  Professions,  HIV  Education  Branch,  U.S.  Public  Health  Service,  Rockville,  MD 
Donald  P.  Francis,  MD,  DSc,  Genentech,  South  San  Francisco,  CA 
Loretta  Sweet  Gemmott,  RN,  PhD,  FAAN,  Assoc.  Professor  & Dir.  of  Center  for  AIDS  Research, 

School  of  Nursing,  Columbia  University,  NYC 

Philip  R.  Lee,  MD,  Assistant  Secretary  for  Health,  Dept,  of  Health  and  Human  Services,  Washington,  DC 
Jeff  Levi,  AIDS  Action  Council,  Washington,  DC 
Mervyn  F.  Silverman,  MD,  MPH,  President,  AMFAR,  Los  Angeles,  CA 
Richard  L.  Sowell,  PhD,  RN,  FAAN,  AID  Atlanta,  Inc.,  Atlanta,  GA 
Paul  Volberding,  MD,  Professor  of  Medicine,  University  of  California  San  Francisco.  Director,  AIDS  Program, 

San  Francisco  General  Hospital,  CA 


Applications  have  been  submitted  for  up  to  20.5  hours  of  CME  and  CEU  credit  for  physicians,  nurses  and  social  workers 


For  general  information,  to  register  or  exhibit,  contact: 

KREBS  Convention  Management  Services  • 555  DeHaro  Street,  Suite  200,  San  Francisco,  CA  94107-  2348  • Phone:  415/255-1297  Fax:  415/255-8496 
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December  3-  13th  Annual  Binational  Pediatric  Conference.  Children's 
Hospital  San  Diego  and  American  Academy  of  Pediatrics  at  Mercy  Hos- 
pital Educational  Center,  San  Diego.  Sat.  S45.  Contact:  Children's  Hospi- 
tal. 3020  Children’s  Way.  San  Diego  92123.  (619)  576-4072. 

December  3-4 — Stabilization  and  Management  of  the  Critically  III  Child. 
UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Sat-Sun.  9 hrs.  $250.  Con- 
tact: UCSF. 

January  21-28 — Pediatric  Emergencies.  UCSD  at  Kona.  Hawaii.  21  hrs. 
$460.  Contact:  UCSD. 

January  23-27 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children’s  Hospital  San  Diego  at  Town  and  Country  Hotel.  San 
Diego.  Mon-Fri.  $395.  Contact:  Children’s  Hospital.  MC  5016.  3020  Chil- 
dren’s Way.  San  Diego  92123.  (619)  495-4940. 

February  20-22 — Pediatrics  I'pdate  1995.  Continuing  Medical  Education 
Associates  at  Hotel  del  Coronado.  San  Diego.  Mon-Wed.  20  hrs.  $450. 
Contact:  Jacqueline  Shiller.  PO  Box  84296.  San  Diego  92138.  (619)  223- 

2997. 

March  3-5 — Current  Concepts  in  Pediatric  Medicine.  Children's  Hospital 
San  Diego  at  Catamaran  Resort  Hotel,  San  Diego.  Fri-Sun.  $365.  Contact: 
Children's  Hospital.  3020  Children's  Way,  San  Diego  92123.  (619)  576- 
4072. 


PSYCHIATRY 

January  22-27 — 21st  Annual  Midwinter  Program  for  Psychiatrists.  UCD 

at  Incline  Village.  Nevada.  Sun-Fri.  25  hrs.  Contact:  UCD. 

PULMONARY  MEDICINE 

February  3-5 — Diagnosis  and  Management  of  Respiratory  Diseases.  Med- 
ical Education  Resources  at  Sheraton  Desert  Inn.  Las  Vegas.  Nevada.  Fri- 
Sun.  12  hrs.  Contact:  Karen  DeBont,  1500  W Canal  Ct.  Ste  500.  Littleton. 
CO  80120-4528. 


RADIOLOGY 

December  8-10 — Magnetic  Resonance  Angiography  in  Clinical  Practice 
with  CTA  Correlation.  UCSF  at  Ritz-Carlton.  Rancho  Mirage.  Thurs- 
Sat.  12.5  hrs.  $425.  Contact:  UCSF. 

December  11-16 — A Practical  Approach  to  Breast  Imaging.  UCSF  at  Ritz- 
Carlton  Kapalua,  Maui.  Hawaii.  Sun-Fri.  20  hrs.  $595.  Contact:  UCSF. 

March  5-9 — Neuro  and  Musculoskeletal  MR.  UCSD  at  Hotel  Del  Coron- 
ado. San  Diego.  Sun-Thurs.  30  hrs.  $600.  Contact:  Dawne  Ryals,  Ryals  & 
Associates,  P.O.  Box  1925,  Roswell,  GA  30077-1925.  (404)  641-9773. 

March  5-10 — General  Radiology  Review.  UCLA  at  Guest  Quarters  Suite 
Hotel,  Santa  Monica.  40  hrs.  $420.  Contact:  UCLA. 

April  16-21 — 15th  Annual  Residents'  Radiology  Review  Course.  UCSD  at 
Hotel  Del  Coronado.  San  Diego.  Sun-Fri.  41  hrs.  $600.  Contact:  Dawne 
Ryals.  P.O.  Box  1925.  RoswelL  GA  30077-1925.  (404)  641-9773. 

April  21 — Interventional  Radiology.  UCSD  at  Hotel  Del  Coronado.  San 
Diego.  8 hrs.  $135.  Contact:  Dawne  Ryals.  P.O.  Box  1925.  Roswell,  GA 
30077-1925.  (404)  641-9773. 

April  21-23 — Mammography  Update  and  Review.  UCSD  at  Hotel  Del 
Coronado.  San  Diego.  Fri-Sun.  1 6 hrs.  $350.  Contact:  Dawne  Ryals.  P.O. 
Box  1925.  RoswelL  GA  30077-1925.  (404)  641-9773. 

SLEEP  MEDICINE 

January  28 — Sleep  Medicine:  Practices  for  the  21st  Century.  Scripps  Clinic 
and  Research  Foundation  at  La  Jolla.  Sat.  7 hrs.  Contact:  Scripps  Clinic, 
10666  N Torrey  Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 

SURGERY 

December  1-2 — Laparoscopic  Colon  and  Rectal  Surgery.  USC  at  Health 
Sciences  Campus,  Los  Angeles.  Thurs-Fri.  #1.800.  Contact:  USC. 

December  8-9 — 13th  Annual  Neurosurgical  Nurses'  Conference.  UCSF  at 
Hyatt  Regency  Embarcadero.  San  Francisco.  Thurs-Fri.  13.5  hrs.  $325. 
Contact:  UCSF. 


January  13-14 — What’s  New  in  General  Surgery:  17th  Annual  Postgrad- 
uate Course.  UCD  at  Hyatt  Hotel.  Sacramento.  15  hrs.  Contact:  UCD. 

January  13-15  — Annual  Meeting  of  the  California  Association  of  Neuro- 
logical Surgeons:  Health  Care  Reform.  California  Association  of  Neuro- 
logical Surgeons  at  Four  Seasons  Hotel.  Newport  Beach.  Fri-Sun.  7 hrs. 
Laurie  Alexander.  (916)  971-3524. 

February  3-4 — Colon  and  Rectal  Surgery.  USC  at  Ritz-Carlton  Huntington 
Hotel.  Pasadena.  Fri-Sat.  Contact:  USC. 

February  6-10 — 18th  Annual  San  Diego  Postgraduate  Assembly  in 
Surgerv.  UCSD  at  Hyatt  Islandia.  San  Diego.  Mon-Fri.  26  hrs.  $475.  Con- 
tact: UCSD. 

February  1 1-12 — Endoscopic  Plastic  Surgery  and  Beyond.  UCSD  at  BSB 
and  Thornton  Hospital,  La  Jolla.  Sat-Sun.  13  hrs.  $1250.  Contact:  UCSD 

April  20-22 — Postgraduate  Course  in  General  Surgery.  UCSF  at  Ritz- 
Carlton  Hotel,  Nob  Hill.  San  Francisco.  Thurs-Sat.  Contact:  UCSF. 

April  29-30 — Endoscopic  Plastic  Surgery  and  Beyond.  UCSD  at  UCSD 
BSB  and  Thornton  Hospital.  La  Jolla.  Sat-Sun.  13  hrs.  $1250.  Contact: 
UCSD. 

GENERAL/MULTIDISCIPLINARY 

February  13-17 — Physician  Heal  Thyself.  UCSD  at  Sheraton  Harbor  Island, 
San  Diego.  Mon-Fri.  Contact:  UCSD. 

February  16-19 — 2nd  International  Congress  on  Vitamins  and  Biofactors 
in  Life  Science.  Thurs-Sun.  Contact:  Scripps  Clinic,  10666  N Torrey 
Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 

February  18-21 — Molecular  Approaches  to  Laboratory  Diagnosis.  UCSF 
at  Ritz-Carlton.  San  Francisco.  Sat-Tues.  Contact:  UCSF. 

HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase.  Glendale  91206.  (213)  245- 
8505. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


January  28-February  2 — 24th  Annual  Mid-Winter  Conference  of  Colorado 
Ophthalmological  Society.  Sheraton  Steamboat.  Steamboat  Springs.  Sun- 
Thurs.  Contact:  David  R.  Scott,  (800)  394-4968. 

February  20-24 — 19th  Midwinter  Symposium  on  Practice  Surgical  Chal- 
lenges in  Otolaryngology.  University  of  Illinois  College  of  Medicine  at 
Snowmass.  Mon-Fri.  Contact:  Jane  Whitener,  (312)  996-5751. 

February  26-March  3 — Ninth  Annual  Cardiology  for  the  Clinician  Confer- 
ence: Practical  Guidelines  for  Merging  Advances  in  Cardiology  and 
Bedside  Medicine.  University  of  Illinois  College  of  Medicine  at  Snow- 
mass.  Mon-Fri.  Contact:  Sue  Talbert,  (312)  996-4631. 

March  5-10 — 15th  Annual  Keystone  ENT  Conference.  University  of  Ne- 
braska Medical  Center  at  Keystone  Resort.  Keystone.  Sun-Fri.  Contact:  U 
of  Nebraska  Medical  Center.  (402)  559-4152  or  (800)  642-1095;  FAX 
(402)  559-5915. 

March  12-15 — 5th  International  Conference  on  Pulmonary  Rehabilita- 
tion and  Home  Ventilation.  National  Jewish  Center  for  Immunology  and 
Respiratory  Medicine  and  American  Association  for  Respiratory  Care  at 
Hyatt  Regency,  Denver.  Sun-Wed.  Contact:  Adele  Gelfand,  (303)  398- 
1359  or  270-2 171. 

July  28-August  1 — 80th  Annual  Summer  Conference.  Colorado  Ophthal- 
mological Society  at  Sheraton  Steamboat  Resort.  Steamboat  Springs.  Fri- 
Tues.  Contact:  David  R.  Scott.  (800)  394-4968;  FAX  (303)  438-9602. 
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Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lulheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline.  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  Soci- 
ety of  Neurologists,  (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  270-6761. 


IDAHO 


February  17-19 — Ada  County  Medical  Society — 36th  Annual  Medical 
Winter  Clinics — From  Trauma  to  Rehab.  Shore  Lodge  Inn.  McCall. 
Fri-Sun.  9 hrs.  $125,  members;  $175.  nonmembers.  Contact:  Ada  County 
Medical  Society,  Box  2668,  Boise  83701;  Judy  Bamingham,  (208)  336- 
2930  or  Marie  Chester,  (208)  386-2135. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 

(Continued  on  Page  462) 


3RD  AMBULATORY  HEALTH  CARE 
ACCREDITATION  CONFERENCE 

▼TTVTTTVTTTTTTTTTT 

The  California  Medical  Association's  Ambulatory 
Care  Review  Committee  and  the  Accreditation 
Association  for  Ambulatory  Health  Care,  Inc. 
present  the  third  Ambulatory  Health  Care 
Accreditation  Conference  on  December  2,  1994, 
at  Le  Meridien  Newport  Beach  Hotel. 

TTYTYTTTTYfTTTTTTT 

All  aspects  of  the  CMA-AAAHC  Ambulatory 
Review  Program  will  be  addressed  including: 

• Review  of  the  1994—95  Standards  and  Criteria 
• Survey  preparation,  details  of  the  survey 
process  and  on-site  procedures. 
•Implementation  and  application  of  quality 
management  in  the  ambulatory  setting. 
•Workshop  on  developing  appropriate  quality 
management  studies. 

Approved  for  three  hours  of  Category  I credit. 

▼TTTTTTTTTTTTTTTTVTTVVTTTTTTTTTTTTTTT 

For  further  info  & registration,  please  contact: 
Anne  Ahrens,  California  Medical  Association, 
415/882-5174. 


1994-1995  FALL/WINTE9/SPRIN5  SERIES  HIGHLIRHTS 
NOVEMBER  1994  MARCH  1995 


UmuErsifu  of  Colorado's 

CME  IN  THE 
ROCKIES 

Sponsored  by 
the  University  of  Colorado 
School  of  Medicine 

For  further  information  contact  the 
Office  of  Continuing  Medical  Education 
at  (800)  882-9153  or  (303)  372-9050. 

Eligible  for  Category  I AMA  credit  hours. 


1.  Family  Practice  Review 

November  7-11, 1994  Denver,  CO 

OECEMBER 1994 

2. 3rd  Annual  Update  in  Infectious  Disease: 

Bugs  and  Drugs 

December  9- 1 0, 1 994  Denver,  CO 

JANUARY  1995 

3.  Anxiety  and  Depression 

January  20-2 1 , 1 995  Denver,  CO 

FEBR9ARY 1995 

4. 21st  Annual  0B/GYN  Conference 
February  20-24, 1995  Vail,  CO 

5.  Team  Approach  to  Pediatric  Cardiac  Disease 

February  26-March  1, 1995  Vail,  CO 

6.  Horizons  in  Surgery 

February  25-March  4,  1995  Breckenridge,  CO 


7.  CRASH  ’95:  Colorado  Review  of  Anesthesia 

March  3-10, 1995  Vail,  CO 

8.  Neurosurgery  in  the  Rockies 

March  5-9, 1995  Vail,  CO 

9.  Reconstructive  Surgery  of  the  Hip  and  Knee 

March  1 1-18, 1995  Telluride,  CO 

10.  Colorado  Conference  on  Patient-Centered 
Family  Practice 

March  12-15, 1995  Denver.  CO 

11.  The  Fetus  and  Newborn 

March  12-15, 1995  Aspen,  CO 

12.  Controversies  in  Transplantation 

March  30-April  4, 1995  Breckenridge.  CO 

APRIL  1995 

13.  The  Female  Athlete:  Enhancing 
Health  & Fitness 

April  7, 1995  Denver.  CO 
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CORRESPONDENCE 


526  The  Acquired  Immunodeficiency  Syndrome  in  Older  Persons 

CHRISTINE  P.  ROZANCE,  MD,  and  KENNETH  W.  KIZER,  MD,  MPH 

526  A Patient's  Choice? 

WILLIAM  C.  TAYLOR,  MD 

THEODORE  B.  SCHWARTZ,  MD,  Responds 


527  The  Beef  About  Balance 

WILLIAM  E.  BERQUIST,  MD,  and  CAROL  CERESA,  MHSL,  RD 
ALVIN  R.  LOOSLI,  MD 
FAITH  FITZGERALD,  MD 

RANDALL  WHITE,  MD,  and  ERICA  FRANK,  MD,  MPH,  Respond 


LESSONS  FROM  THE  PRACTICE 


530  'He  Who  Saves  a Life  Saves  a Universe' 

VICTOR  S.  SLOAN,  MD 

At  the  time  this  lesson  was  written,  Dr  Sloan  was  a fellow  in  rheumatology  at  the  University  of  California,  San 
Francisco,  School  of  Medicine.  He  is  currently  a fellow  in  rheumatology  at  the  Robert  Wood  Johnson  Medical 
School,  New  Brunswick,  New  Jersey. 


OTHER  FEATURES 

452  Continuing  Medical  Education  Activities  in  Arizona;  California,  Hawaii,  and  Nevada; 
Colorado;  Idaho;  New  Mexico;  Utah;  Washington 

464  In  Memoriam 

473  Poem 

531  Classified  Advertising 

540  Western  State  Medical  Associations'  Meetings 


★ 


Official  Journal  of  the  Alaska  State  Medical  Association,  the  Arizona  Medical  Association,  the  California  Medical  Associ- 
ation, the  Denver  Medical  Society,  the  Idaho  Medical  Association,  the  Nevada  State  Medical  Association,  the  New  Mex- 
ico Medical  Society,  the  Utah  Medical  Association,  the  Washington  State  Medical  Association,  and  the  Wyoming  Med- 
ical Society. 


★ 


Affiliated  Clinical  Investigation  Societies:  the  Western  Association  of  Physicians;  the  Western  Society  for  Clinical  Investi- 
gation; the  Western  Section,  American  Federation  for  Clinical  Research;  the  Western  Society  for  Pediatric  Research;  the 
Western  Region,  Society  for  Investigative  Dermatology. 


You  can 
buy  peace 
of  mind. 


CMA  Assistance 

The  Worldwide  Medical  Assistance  Program 


• Medical,  dental  and  legal  referral  service  worldwide 

• Emergency  messages  to  family  and  employer 

• Compassionate  travel 

• Medically  supervised  repatriation 

• Emergency  translation  services 

• Assistance  with  hospital  admissions 

For  more  information  please  call 

1-800-679-2020 

or  return  the  following 

Full  Name:  

Mailing  Address:  

City:  State:  Phone:  

Return  to:  CMA  Assistance,  21893  Skywest  Drive,  Hayward,  CA  94541  -9908 
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For  information  on  CME  accreditation  or  on  the  CME  re- 
quirements of  the  New  Mexico  Board  of  Medical  Examin- 
ers, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution for  current  details. 


December  1-2-  Animal  Meeting — American  College  of  Physicians,  New 
Mexico  Chapter/New  Mexico  Society  of  Internal  Medicine.  Hilton,  Al- 
buquerque. Thurs-Fri.  Contact:  Carol  Case.  UNM  SOM. 

April  22  New  Mexico  Society  of  Anesthesiologists — Annual  Meeting. 

Hilton  Hotel  of  Santa  Fe.  Sat.  Contact:  Lynette  Hanks.  7770  Jefferson  NE. 
Ste  400,  Albuquerque  87109.  (505)  828-0237  or  (800)  748-1596. 

July  3-7 — Santa  Fe  Breast  Imaging.  Lovelace  Medical  Center,  Albu- 
querque. at  Eldorado  Hotel,  Santa  Fe.  Contact:  Dawne  Ryals.  Ryals  & As- 
sociates, PO  Box  1925,  Roswell,  GA  30077-1925. 

July  7-9—  Health  Care  Revolution:  Where  Do  We  Go  From  Here? 

Lovelace  Medical  Center,  Albuquerque,  at  Eldorado  Hotel.  Santa  Fe.  Con- 
tact: Dawne  Ryals.  Ryals  & Associates.  PO  Box  1925.  Roswell.  GA 
30077-1925.  (404)  641-9773. 

August  3-6 — Sport  Medicine  and  Imaging.  Lovelace  Medical  Center.  Albu- 
querque, at  Eldorado  Hotel.  Santa  Fe.  Contact:  Dawne  Ryals,  Ryals  & As- 
sociates, PO  Box  1925.  Roswell.  GA  30077-1925.  (404)  641-9773. 

August  7-1 1 — Imaging  1995.  Lovelace  Medical  Center,  Albuquerque,  at  El- 
dorado Hotel,  Santa  Fe.  Contact:  Dawne  Rvals,  Ryals  & Associates,  PO 
Box  1925.  Roswell.  GA  30077-1925.  (404)  641-9773. 


CONTACT  INFORMATION 

UNM  SOM  University  of  New  Mexico  School  of  Medicine.  Office  of  CME.  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution. 


December  2 — AIDS  and  Related  Diseases.  University  of  Lltah  School  of 
Medicine.  Fri.  Contact:  UUSM. 

December  3-8 — Intensive  MR  Imaging  and  Neuroradiology.  University  of 
Utah  School  of  Medicine  at  the  Marriott  Hotel.  Salt  Lake  City.  Sat-Thurs. 
45  hrs;  SI. 200.  Contact:  UUSM. 

January  17-22 — Advances  in  Craniofacial/Oculoplastic  and  Facial  Aes- 
thetic Surgery.  University  of  Utah  School  of  Medicine  at  the  Cliff  Lodge 
at  Snowbird.  Tues-Sun.  24  hrs.  $525.  Contact:  UUSM. 

January  23-27 — Workshops  in  Advances  MR  Imaging,  Head  and  Neck 
Imaging,  and  Neuroradiology.  University  of  Utah  School  of  Medicine. 
Mon-Fri.  Contact:  UUSM. 


February  6-10 — Surgical  Pathology.  University  of  Utah  School  of  Medicine 
at  the  Yarrow  Hotel,  Park  City.  Mon-Fri.  20  hrs.  $550.  Contact:  UUSM. 

February  20-24 — Workshops  in  Advanced  MR  Imaging,  Head  and  Neck 
Imaging,  and  Neuroradiology.  University  of  Utah  School  of  Medicine. 
Mon-Fri.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Internal  Medicine  Grand  Rounds,  Psychiatry  Grand  Rounds,  OB/ 
GYN  Grand  Rounds,  Pediatric  Grand  Rounds.  Contact:  UUSM,  Office  of 
CME,  (801)581-8664. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital,  300  N Hospital  Dr,  Price  84501.  (801)  637-4800. 

DM:  Dixie  Medical  Center,  544  S 400  East,  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services.  777  N 390  East.  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHPof  Utah.  35  W Broadway,  Salt  Lake  City  84101.  (801)  355-1234. 

ITS:  Intermountain  Thoracic  Society.  1616  S 11th  East.  Salt  Lake  City  84105. 

(801)484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C"  St,  Salt  Lake  City  84143.  (801)  321-1 100. 

LRH  Logan  Regional  Hospital,  1400  N 5th  East.  Logan  84321.  (801 ) 752-2050. 

MDH:  McKay-Dee  Hospital  Center.  3939  Harrison  Blvd.  Ogden  84409.  (801)  625- 

2694. 

MVH:  Mountain  View  Hospital,  1000  E Highway  6.  Payson  84651.  (801)  465-9201. 

OSS:  Ogden  Surgical- Medical  Society,  PO  Box  9311,  Ogden  84409. 

PCMC  Primary  Children's  Medical  Center.  100  N Medical  Dr.  Salt  Lake  City  84113. 
(801)588-2000. 

PVH:  Pioneer  Valley  Hospital.  3460  S 4155  West.  West  Valley  City  84120.  (801) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  South  1 100  East.  Suite  302. 

Salt  Lake  City  84102.  (801)  531-7806. 

UM1A:  Utah  Medical  Insurance  Association.  540  E 500  South.  Salt  Lake  City  84102. 

(801)531-0375. 

UOS  Utah  Ophthalmological  Society.  540  E 500  South,  Salt  Lake  City  84102.  (801 ) 
355-7477. 

USH  Utah  State  Hospital.  PO  Box  270,  Provo  84603-0270.  (801)  373-4400. 

UUSM  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 
tion. 50  N Medical  Dr.  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr.  Salt  Lake  City  84148. 

(801)582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
98121;  or  phone  (206)  441-9762  or  (800)  552-0612. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


December  2 — Pediatric  Update.  Seattle.  Fri.  Contact:  Children’s,  (206)  526- 
2501. 

December  7-10 — American  College  of  Physicians.  Seattle.  Wed-Sat.  Con- 
tact: U/W. 


(Continued  on  Page  463) 
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December  8-10 — 10th  Annual  Infectious  Disease  Conference.  Seattle. 
Thurs-Sat.  Contact:  Pacific  Northwest  Medical  Education  Institute.  (206) 
261-2160. 

January  26 — Cancer  Care  Symposium.  Seattle.  Thurs.  Contact:  Providence, 
(206)  320-2552.. 

March  2 — Emergency  Response  in  the  Workplace:  An  Occupational 
Health  Nursing  Update.  Seattle.  Thurs.  Contact:  Northwest  Center  for 
Occupational  Health  and  Safety,  (206)  543-1069. 

April  13 — Advances  in  Occupational  and  Environmental  Medicine.  Seat- 
tle. Thurs.Contact:  Northwest  Center  for  Occupational  Health  and  Safety, 
(206)  543-1069. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education, 
Dept,  of  Pathology,  Harborview  Medical  Center.  325  Ninth  Avenue,  Seattle,  WA 
98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education,  705 
South  Ninth,  No.  203.  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine. 
Div.  of  CME,  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Di- 
vision of  Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box 
900,  Seattle.  WA  981 1 1.  (206)  223-6898. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education, 
2033  Sixth  Ave,  Suite  1 100,  Seattle,  WA  98121.  (206)  441-9762.  ♦ 


California  Medical  Association  announces 

APPEALING  UNFAIR  PAYMENTS 


How  to  Ask  Medicare  and  Insurance 
Carriers  For  More  - And  Get  It! 


HALF-DAY  WORKSHOPS 


9:00  AH  TO  12:00  PM 


Santa  Rosa  November  29  San  Diego  December  6 

Sacramento  November  30  Orange  December  7 

San  Jose  December  1 Los  Angeles  December  8 

San  Francisco  December  2 Pasadena  December  9 

You  don  V have  to  just  settle  for  what  Medicare  and  other  carriers  decide  to  pay  anymore... 

INADEQUATE  PAYMENTS  - WHY  WERE  YOU  PAID  SO  LITTLE 

A Downcoding  and  recoding  - why  it  happens  and  what  to  do  about  it 

★ Inaccurate  conversion  rates 

★ Arbitrary  plan  exclusions  and  non-covered  services 

★ Multiple  procedure  discounting 

★ Incorrect  fee  allocation 

★ And  when  they  just  don't  understand  the  case 

THE  NO  PAY,  NO  RESPONSE  PROBLEM 

★ What  is  reasonable  to  expect 

★ Tactics  you  can  use  with  the  Blues,  Medicare,  PPO's  and  HMO's 

★ Cautions  - how  to  avoid  winning  the  battle  and  losing  the  war 

WHAT  YOU  NEED  FOR  SUCCESSFUL  APPEALS 

★ The  six  things  you  will  need  to  improve  your  payments 

★ How  to  marshall  your  resources  to  stack  the  deck  in  your  favor 

GOING  THROUGH  CHANNELS 

★ Preserving  your  future  rights  of  appeal 

★ Using  the  phone  - when  and  how 

★ Put  it  in  writing  how  and  why 

HOW  TO  WRITE  A WINNING  APPEAL 

★ You  will  take  away  forms,  standard  letters  and  other  necessary  tools  to 
do  it  right 

AND  WHEN  ALL  ELSE  FAILS... 

★ Learn  the  extra  steps  you  can  take  to  get  the  carriers  attention  - and 
results 

For  More  Information,  Please  Call:  (800)  795-2262 


The  California  Thoracic  Society,  medical  section  of  the  American  Lung 
Association  of  California,  announces  the  publication  of ... 

A Guide  to  Occupational 
Respiratory  Disease  in  California 

Produced  in  cooperation  with  the  California  Medical  Association,  this  68-page  book: 

• Enhances  timely  diagnosis  and  care  for  patients  with  occupational  respiratory  disease 

• Describes  common  occupational  hazards  to  respiratory  health  in  California 

• Summarizes  California  requirements  for  medical  surveillance  of  occupational  respiratory 
health  effects 

• Describes  the  role  of  industrial  hygienists  in  assessment  and  control  of  exposures 
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Auerhan,  harold  s..  Fortuna.  Died  Aug  3, 
1994,  aged  75.  Graduate  of  Cornell  University 
Medical  College,  New  York.  Licensed  in 
California  in  1955.  Dr  Auerhan  was  a member  of 
the  Humboldt-Del  Norte  Medical  Society. 

Dickinson,  Philip  H.,  San  Diego.  Died  Aug 
1994,  aged  71.  Graduate  of  University  of 
Rochester.  1948.  Licensed  in  California  in  1955. 
Dr  Dickinson  was  a member  of  the  San  Diego 
County  Medical  Society. 

Galliher,  James  E.,  Brea.  Died  Aug  14, 
1994.  Graduate  of  University  of  California 
College  of  Medicine,  Irvine,  1962.  Licensed  in 
California  in  1975.  Dr  Galliher  was  a member  of 
the  Orange  County  Medical  Association. 
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Gruter,  Joachim  H..  Santa  Clara.  Died  Apr 
29,  1994,  aged  81.  Graduate  of  University  of 
Heidelberg,  1939.  Licensed  in  California  in 
1968.  Dr  Gruter  was  a member  of  the  Santa 
Clara  County  Medical  Association. 
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John  W.  Henrickson,  San  Diego.  Died  Aug 
1994,  age  78.  Graduate  of  Tulane  University 
School  of  Medicine,  New  Orleans,  1939. 
Licensed  in  California  in  1946.  Dr  Henrickson 
was  a member  of  the  San  Diego  County  Medical 
Society. 

Higgins,  George  A.,  Jr,  Santa  Barbara.  Died 
Sep  3,  1994,  aged  77.  Graduate  of  Harvard 
Medical  School.  Boston,  1942.  Licensed  in 
California  in  1983.  Dr  Higgins  was  a member  of 
the  Santa  Barbara  County  Medical  Society. 

Hoxie,  Derrick  A.,  Alameda.  Died  Jul  14, 
1994,  aged  93.  Graduate  of  University  of 
Nebraska  College  of  Medicine.  Omaha,  1924. 
Licensed  in  California  in  1924.  Dr  Hoxie  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 


Johnson,  Cecilia  l..  Berkeley.  Died  Mar  27. 
1994,  aged  75.  Graduate  of  University  of 
Caifomia,  San  Francisco,  1943.  Licensed  in 
California  in  1944.  Dr  Johnson  was  a member  of 
the  Alameda-Contra  Costa  Medical  Association. 


Kaufman,  Herschei.  J . Santa  Barbara.  Died 
Jun  22,  1994,  aged  82.  Graduate  of  University  of 
Minnesota  Medical  School,  Minneapolis,  1935. 
Licensed  in  California  in  1965.  Dr  Kaufman  was 
a member  of  the  Santa  Barbara  County  Medical 
Society. 

Peelle,  E.  Dalton,  Newport  Beach.  Died  Jul 
29,  1994,  aged  87.  Graduate  of  University  of 
Cincinnati  College  of  Medicine.  Ohio.  Licensed 
in  California  in  1951.  Dr  Peelle  was  a member  of 
the  Orange  County  Medical  Association. 

Rice,  John  L„  Sacramento.  Died  Mar  15, 
1994,  aged  68.  Graduate  of  University  of 
California,  Irvine,  1962.  Licensed  in  California 
in  1975.  Dr  Rice  was  a member  of  the 
Sacramento-El  Dorado  Medical  Society. 
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Shannon,  Charles  R.  Mission  Viejo.  Died 
Apr  25,  1994,  aged  73.  Graduate  of  Stanford 
University  School  of  Medicine,  1952.  Licensed 
in  California  in  1952.  Dr  Shannon  was  a member 
of  the  Sacramento-El  Dorado  Medical  Society. 

Soss,  Siedell  L.,  Walnut  Creek.  Died  Aug 
26,  1994,  aged  65.  Graduate  of  University  of 
Washington  School  of  Medicine,  Seattle,  1955. 
Licensed  in  California  in  1956.  Dr  Soss  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 

a- 


Denver  Medical  Society 

Leidholt,  John  Danos.  Died  Sep  9,  1994, 
aged  72.  Graduate  of  University  of  Rochester, 
Rochester,  New  York,  1946.  Licensed  in 
Colorado  in  1956. 
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Mosko,  Joel.  Died  Aug  31,  1994,  aged  82. 
Graduate  of  Faculty  of  Medicine  University  of 
Paris,  France,  1940.  Licensed  in  Colorado  in 
1946. 

Perreten,  Frank  Arnold.  Died  Jul  25, 
1994,  aged  67.  Graduate  of  University  of 
Pennsylvania,  Philadelphia.  1952.  Licensed  in 
Colorado  in  1953. 


New  Mexico  Medical  Society 

Redman.  Jack  C.,  Albuquerque.  Died  Sep  12, 
1994,  aged  70.  Graduate  of  University  of 
Colorado,  Denver,  1950.  Licensed  in  New 
Mexico  in  1951.  Dr  Redman  was  a member  of 
the  Greater  Albuquerque  Medical  Association. 
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Emergence  of  Hantaviral  Disease 
in  the  Southwestern  United  States 

BRIAN  HJELLE,  MD;  STEVEN  JENISON,  MD;  GREGORY  MERTZ,  MD; 

FREDERICK  KOSTER,  MD;  and  KATHRYN  FOUCAR,  MD,  Albuquerque,  New  Mexico 

Presented  as  the  Distinguished  Lecture  at  the  annual  meeting  of  the  Western  Association  of  Physicians,  Carmel, 
California,  February  1994. 

Hantaviruses  are  parasites  of  small  mammals,  predominantly  peridomestic  and  commensal  rodents. 
They  have  a worldwide  distribution.  Hantavirus-related  illness  occurs  in  rural  areas  where  humans 
come  into  contact  with  rodents.  In  most  cases  human  infection  is  manifested  by  one  of  a variety  of 
acute  illnesses  involving  hemorrhagic  fever  and  renal  disease.  In  May  1993,  a cluster  of  patients  with 
an  acute  pulmonary  disease  with  high  mortality  was  noted  in  the  Four  Corners  region  of  the  south- 
western United  States.  Serologic  and  genetic  studies  indicated  that  the  etiologic  agent  was  a novel 
hantavirus.  The  uncertainty  engendered  by  the  emergence  of  a new  disease  with  high  mortality 
forced  a rapid  response  by  state  and  federal  agencies  and  by  the  University  of  New  Mexico  Medical 
Center,  Albuquerque,  where  most  patients  from  this  region  were  referred.  Considerable  progress 
has  been  made  in  identifying  infected  cases  on  clinical  and  laboratory  grounds  and  in  ensuring  that 
appropriate  supportive  care  is  made  available  to  patients  as  soon  as  they  are  suspected  of  having 
hantaviral  infection.  Cases  of  hantavirus  pulmonary  syndrome — both  new  and  retrospectively  diag- 
nosed— are  still  being  recognized  throughout  the  western  United  States.  Many  important  questions 
remain  unanswered. 

(Hjelle  B,  |enison  S,  Mertz  G,  Koster  F,  Foucar  K:  Emergence  of  hantaviral  disease  in  the  southwestern  United  States. 
West  J Med  1994;  161:467-473) 


In  1951  American  troops  stationed  in  Korea  were 
stricken  by  an  unfamiliar  and  frightening  illness.  Ko- 
rean hemorrhagic  fever,  as  it  came  to  be  known,  was  char- 
acterized by  a prodrome  for  as  long  as  five  days  of  fever, 
chills,  and  myalgia.  The  prodrome  was  followed  by  hem- 
orrhagic manifestations  such  as  gastrointestinal  bleeding, 
subconjunctival  hemorrhage,  and  petechiae,  as  well  as 
acute  renal  failure,  shock,  and  pulmonary  edema.  Labora- 
tory abnormalities  included  leukocytosis,  thrombocytope- 
nia, and  hemoconcentration.  About  10%  of  patients  died 
of  shock,  pulmonary  edema,  or  hemorrhagic  complica- 
tions. Epidemiologic  considerations  suggested  that  the 
disease  was  a zoonosis.1,2 

Despite  efforts  by  many  virologists,  it  was  not  until 
1976  that  investigators  succeeded  in  isolating  the  agent. 
The  important  breakthrough  came  after  investigators  suc- 
ceeded in  detecting  viral  antigens  in  the  tissues  of  a sus- 
pected rodent  host — the  striped  field  mouse,  Apodemus 
agrarius — by  using  serum  specimens  of  patients  with  Ko- 
rean hemorrhagic  fever  as  antibody  probes.  The  tissues  of 
the  rodent  host  proved  to  be  a fertile  source  of  Hantaan 
virus,  facilitating  its  isolation.3 


Since  that  time,  at  least  five  other  relatives  of  Hantaan 
virus  have  been  well  characterized.  Seoul  virus,  which  in- 
fects the  commensal  rat,  Rattus  norvegicus , occurs  in  port 
cities  throughout  the  world  (Figure  1).  This  virus  causes 
a syndrome  similar  to  Korean  hemorrhagic  fever,  but  gen- 
erally less  severe  than  that  caused  by  Hantaan  virus.1,4 
(The  term  “hemorrhagic  fever  with  renal  syndrome”  is 
now  used  to  encompass  the  various  syndromes  caused  by 
Hantaan,  Seoul,  and  Puumala  viruses.)  Puumala  virus 
causes  a relatively  mild  form  of  hemorrhagic  fever  with 
renal  syndrome.5,6  Prospect  Hill  virus  is  the  first  han- 
tavirus known  to  occur  in  a New  World  rodent  species.  It 
has  been  identified  only  in  the  rodent  species  Microtus 
pennsylvanicus  and  is  not  known  with  certainty  to  infect 
humans.7 

Hantaviral  Pulmonary  Syndrome 

In  May  1993  a cluster  of  patients  was  identified  in 
western  New  Mexico  and  eastern  Arizona  with  a previ- 
ously undescribed  syndrome  of  pulmonary  edema,  fever, 
neutrophilia,  and  thrombocytopenia.813  Table  1 summa- 
rizes the  clinical  and  laboratory  abnormalities  that  have 
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ABBREVIATIONS  USED  IN  TEXT 

CDC  = Centers  for  Disease  Control  and  Prevention 
cDNA  = complementary  DNA 
FCV  = Four  Comers  virus 
Ig  = immunoglobulin 

RT-PCR  = reverse  transcription=polymerase  chain  reaction 


emerged  as  the  hallmarks  of  the  newly  identified  illness. 
Patients  with  the  illness  were  shown  by  investigators  at 
the  Centers  for  Disease  Control  and  Prevention  (CDC), 
Atlanta.  Georgia,  to  have  serum  immunoglobulin  (Ig)  M 
and  IgG  antibodies  that  cross-reacted  with  the  Puumala, 
Prospect  Hill,  and  Seoul  hantaviruses.  They  were  able  to 
amplify  a small  piece  of  DNA  complementary  to  the 
RNA  of  a new  hantavirus.9  "-1-'  The  newly  identified  han- 
tavirus is  commonly  known  as  the  Four  Comers*  virus 
(FCV),  but  is  also  known  as  Sin  Nombre  vims  or  Convict 
Creek  vims.  Four  Comers  vims  was  found  to  be  most 
closely  related  to  the  Puumala  and  Prospect  Hill  vimses 
based  on  nucleotide  sequence  analysis.13'15  The  illness 
caused  by  FCV  is  now  known  as  hantavirus  pulmonary 
syndrome.16  The  host  for  FCV  was  shown  to  be  the  ubiq- 
uitous deer  mouse.  Peromyscus  maniculatus .91013,15  Deer 
mice  trapped  in  and  about  the  houses  of  case-patients 
showed  an  FCV  seroprevalence  of  about  30%. 

The  hantavirus  pulmonary  syndrome  is  widespread  in 
the  United  States  and  is  associated  with  a high  mortality. 
After  the  identification  of  the  first  5 cases  in  New  Mexico 
and  Arizona,  more  than  70  cases  of  the  syndrome  have 
been  identified  in  17  states  (Figure  2),  dating  as  far  back 
as  1975. 17  The  mortality  has  been  approximately  60%. 
The  wide  range  of  the  deer  mouse,  which  spans  nearly  all 
of  the  continental  United  States  (excluding  the  southeast- 
ern states)  and  much  of  Canada  and  Mexico,  would  sug- 
gest that  cases  will  occur  in  other  states  as  well.  Nearly  all 
patients  with  the  hantavirus  pulmonary  syndrome  are 
from  mral  areas.  In  the  urban  United  States,  deer  mice  are 
uncommon,  and  the  predominant  small  rodents  are  the 
house  mouse  Mus  musculus  and  Rattus  species.  Exposure 
to  possible  hosts  of  FCV  in  urban  dwellers  is  rare. 

Proven  or  suspected  cases  of  the  syndrome  have  oc- 
curred in  sites  outside  of  the  range  of  the  deer  mouse.1118 
In  a case  from  Louisiana,  viral  complementary  DNA 
(cDNA)  amplified  from  the  tissues  of  a patient  had  a ge- 
netic sequence  that  was  thought  to  diverge  substantially 
from  that  of  FCV."  The  rodent  host  for  that  virus  has  not 
yet  been  identified.  Viral  cDNA  from  a patient  from 
Florida  with  possible  hantavirus  pulmonary  syndrome 
w-as  not  amplified.  Trapping  at  the  presumed  site  of  infec- 
tion revealed  an  enzootic  of  another,  previously  unknown, 
hantavirus,  however.18  The  host  for  the  newly  identified 
virus  is  the  cotton  rat.  Sigmodon  hispidus. 

The  hantavirus  pulmonary  syndrome  is  a distinctive 
syndrome.  Early  manifestations  include  myalgias,  chills, 
and  fever,  findings  that  are  similar  to  those  of  a variety  of 


*-"The  Four  Corners”  refers  to  the  locality  in  the  Southwest  that  is  the  only- 
place  in  the  United  Staies  where  four  states— Colorado.  New  Mexico.  Arizona, 
and  Utah — come  together. 


more  common  and  less  lethal  upper  respiratory  tract  ill- 
nesses. Some  features  that  are  commonly  seen  with  other 
upper  respiratory  tract  infections,  such  as  pharyngitis  and 
rhinorrhea,  are  rare  in  this  syndrome,  however.  Following 
the  initial  nonspecific  findings,  respiratory  symptoms, 
beginning  with  nonproductive  cough  and  progressing  to 
severe  dyspnea,  develop  in  patients  with  hantaviral  infec- 
tion. Interstitial  pulmonary  infiltrates  and,  in  many 
patients,  pleural  effusion  are  apparent  on  radiographic  ex- 
amination. At  this  point  of  infection,  a profound  capillary 
leak  syndrome  occurs  involving  the  pulmonary  endothe- 
lium. The  alveolar  spaces  fill  with  a highly  proteinaceous 
fluid.  If  a patient  survives  the  period  of  acute  pulmonary 
disease  and  hemodynamic  instability,  complete  recovery 
occurs  within  a few  days.16,19 

Certain  laboratory  abnormalities  reflect  the  abrupt 
fluid  derangements  that  occur  at  this  point  in  the  ill- 
ness.1619 Hemoconcentration  and  hypoproteinemia  are 
common.  Furthermore,  the  lactate  dehydrogenase  level 
becomes  elevated,  as  does  the  neutrophil  count.  A left- 
ward shift  is  evident,  often  featuring  circulating  myelo- 
cytes and  metamyelocytes.  Thrombocytopenia — < 150  X 
109  per  liter  (150.000  per  mm1) — is  nearly  universal,  al- 
though some  patients  do  not  have  this  sign  until  after  the 
development  of  pulmonary  disease.  Most  patients  at  the 
University  of  New  Mexico  Hospital  reached  a nadir  of 
40  to  100  platelets  X 109  per  liter  (40.000  to  100,000 
per  mm3)  (K.  F.  and  F.  K.,  unpublished  data,  November 
1993). 

It  is  common  for  these  patients  to  be  seen  in  primary 
care  clinics  more  than  once  before  their  condition  is  rec- 
ognized as  the  hantavirus  pulmonary  syndrome.  This  pat- 
tern continued  even  in  the  areas  of  highest  incidence  in 
the  Four  Comers,  well  after  the  syndrome  was  recognized 
and  described.  Because  patients  initially  have  nonspecific 
symptoms,  several  algorithms  are  being  evaluated  in  an 
effort  to  determine  which  patients  are  in  the  FCV  prodro- 
mal period  and  which  have  other  febrile  illnesses.  Evalu- 
ations that  show  the  greatest  promise  at  distinguishing 
early  hantavirus  pulmonary  syndrome  from  other  ill- 
nesses include  examining  the  peripheral  blood  for  throm- 
bocytopenia and  the  presence  of  immunoblasts  and 
measuring  oxygen  saturation. 

Dyspnea  follows  within  one  to  five  days  after  the  pro- 
drome starts.  Its  severity  is  highly  variable.  Some  patients 
can  be  treated  without  ventilatory  assistance,  but  others 
die  despite  admission  to  an  intensive  care  unit,  the  use  of 
ventilatory  support,  pressors,  and  antiviral  therapy. 

Hemodynamic  Abnormalities 

The  University  of  New  Mexico  Hospital’s  medical  in- 
tensive care  unit  staff  was  able  to  monitor  the  evolution  of 
illness  closely  for  several  patients  with  this  illness.19  Ven- 
tricular arrhythmias,  hypotension,  oliguria,  high  serum 
lactate  levels,  and  a pronounced  decrease  in  cardiac  out- 
put occurred  commonly  in  severe  cases,  despite  adequate 
oxygenation.  Hantavirus  pulmonary  syndrome  could  be 
distinguished  hemodynamically  from  septicemic  shock 
by  the  high  systemic  vascular  resistance  and  decreased 
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Prospect  Hill  virus;  eastern  United  States 
Disease:  none  known  Host:  meadow  vole 
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Hantaan  virus;  China,  eastern 
Russia,  Korea  Disease:  HFRS 
Host:  striped  field  mouse 

Mortality:  5%  to  10% 


Figure  1. — The  map  shows  the  worldwide  distribution  of  hantaviruses.  Only  viruses  that  are  well  characterized  and  clearly  distinguished 
from  others  are  shown.  HFRS  = hemorrhagic  fever  with  renal  syndrome 


cardiac  index.  Mild  hepatitis  was  nearly  universal.  Pro- 
longed coagulation  times  were  common,  but  unlike  with 
hemorrhagic  fever  with  renal  syndrome,  hemorrhage  was 
not  observed  in  our  patients. 

Diagnostic  Approaches 

A means  of  rapid  diagnosis  was  considered  to  be  an 
essential  part  of  the  response  to  the  new  outbreak.20  The 
cross-reactivity  between  FCV  and  the  previously  known 
hantaviruses  seemed  unlikely  to  be  the  basis  of  a test  of 
sufficient  sensitivity  and  specificity.2124  Usually  the  devel- 
opment of  diagnostic  capabilities  for  a newly  identified 
virus  follows  its  propagation  in  culture.  The  cultured 
virus  then  serves  as  a source  of  antigens  for  diagnostic  as- 
says.23-24 Hantaviruses  will  grow  in  cultured  cells,  but  sev- 
eral months  are  usually  required  before  the  virus  becomes 
adapted  to  culture. 

Recent  experience  with  unculturable  pathogens  such 
as  hepatitis  C virus  suggested  that  there  was  no  need  to 
wait  for  FCV  to  be  grown  in  culture  before  a diagnostic 
method  could  be  developed.25  In  the  early  weeks  of  the 
outbreak,  a reverse  transcription-polymerase  chain  reac- 
tion (RT-PCR)  procedure  similar  to  that  used  by  the  CDC 
in  its  initial  identification  of  hantaviral  RNA  in  the  tissues 
of  patients  with  the  hantavirus  pulmonary  syndrome  was 


used  in  a collaboration  between  investigators  at  the  Uni- 
versity of  New  Mexico  School  of  Medicine  and  the  CDC. 
Patients  in  the  acute  phase  of  the  disease  had  circulating 
FCV  RNA  in  their  peripheral  blood  mononuclear  cell 
compartment.26  The  RT-PCR  procedure  proved  to  be  a 
helpful  diagnostic  aid  in  the  initial  weeks  of  the  outbreak, 
but  did  not  represent  a practical  long-term  solution  to  the 
problem.  A reliable  test  for  FCV  antibodies  was  also 
needed.  Of  patients  with  unexplained  respiratory  disease, 
those  without  the  hantaviral  syndrome  outnumbered  those 
with  it  by  at  least  3 to  1 , even  in  the  Four  Comers  area. 

Viral  proteins  or  portions  of  viral  proteins  can  be  pro- 
duced in  Escherichia  coli  or  other  hosts  and  used  as  a sub- 
strate for  detecting  antibodies.25  Because  the  antigenic 
domains  of  viral  proteins  may  lie  anywhere  within  the 
protein  sequence,  we  chose  to  molecularly  clone  the  en- 
tirety of  the  FCV  nucleocapsid  protein  gene,  as  well  as 
the  genes  for  the  envelope  glycoproteins  G1  and  G2.  We 
then  induced  the  expression  of  the  corresponding  viral 
proteins  in  E coli  and  used  the  proteins  in  Western 
immunoblot  assays  (Figure  3).  We  soon  learned  that  there 
were  at  least  two  antigenic  domains  within  the  viral 
nucleocapsid  and  one  within  the  G1  protein.21-22  All  in- 
fected patients  had  brisk  and  intense  reactivity  to  the  nu- 
cleocapsid protein,  and  all  reacted  with  the  G 1 protein  as 
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TABLE  1 .—Clinical,  Epidemiologic,  and  Laboratory  Characteristics 
That  Distinguish  Hantavirus  Pulmonary  Syndrome  (HPS) 
From  Other  Illnesses 

Characteristic 

Common  in  HPS 

Uncommon  or  Rare  in  HPS 

Demographic 

Rural,  indigent,  known  rodent  exposure 

Urban,  middle  class 

Age,  yr 

12-64 

(None  < 12) 

Immunocompromised 

No 

Yes 

Prodrome 

Fever,  chills,  myalgias,  cough,  abdominal 

Rhinorrhea,  pharyngitis,  otitis 

Laboratory  test  results 

pain,  nausea 

Elevated  LDH,  atypical  lymphocytes, 

Absolute  lymphocytosis 

Hospital  course 

polycythemia*,  neutrophilia  with  left  shift,* 
thrombocytopenia 

Abrupt  recovery  or  death 

Prolonged  ventilatory  support 

Lung  disease 

Interstitial  infiltrates,  pleural  effusion, 

Purulent  sputum,  lobar  disease 

Renal  disease 

02  saturation  <90% 
Proteinuria  absent  or  mild 

Acute  renal  failure,  massive 

LDH  = lactate  dehydrogenase 
•More  common  in  severe  cases. 

proteinuria 

well.  Thus,  a recombinant  Western  blot  assay  was  defined 
as  positive  if  IgG  or  IgM  reactivity,  or  both,  could  be 
demonstrated  against  both  the  viral  nucleocapsid  and  G1 
proteins.21-22 

We  found  that  the  antigenic  domain  within  G1 — but 
not  the  predominant  antigenic  domain  of  the  nucleocap- 


sid— was  highly  variable  among  hantaviruses.  Patients 
with  FCV  infection  produced  antibodies  that  cross- 
reacted  strongly  with  the  nucleocapsid  proteins  of  the 
Puumala  and  Prospect  Hill  hantaviruses,  but  FCV  G1 
antibodies  did  not  recognize  the  G1  proteins  of  the  other 
hantaviruses.21-22  We  could  not  only  determine  whether 


Figure  2. — The  caseload  of  the  hantavirus  pulmonary  syndrome  is  shown  as  of  early  May  1994.  States  with  1 to  5 cases  are  light  gray, 
whereas  states  with  more  than  10  cases  are  indicated  in  black.  No  cases  have  thus  far  been  reported  outside  the  United  States.  Rl  = 
Rhode  Island 
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Figure  3. — The  recombinant  Western  blot  assay  for  antibodies  to  Four  Corners  virus  (FCV)  is  shown.  Proteins  produced  in  Escherichia 
coli  are  partially  purified,  then  separated  according  to  size  by  sodium  dodecyl  sulfate-polyacrylamide  gel  electrophoresis  (SDS-PACE). 
The  size-separated  proteins  are  then  transferred  to  a nitrocellulose  membrane  (Western  blot).  The  G1  protein  and  two  different  por- 
tions of  the  nucleocapsid  protein  (designated  N1  and  N2)  are  used.  Positive  serum  specimens  are  those  that  have  antibodies  (Ab)  to 
both  Cl  and  nucleocapsid  protein.  IgG  = immunoglobulin  G 


patients  were  infected  with  a hantavirus,  but  also  show 
specifically  that  they  were  infected  with  FCV.  Previously 
there  had  been  no  convenient  and  rapid  method  to  dis- 
tinguish among  related  hantaviruses  on  serologic 
grounds.23-24 

The  universal  presence  of  IgG  and  IgM  antibodies  in 
patients  in  the  acute  stages  of  the  hantavirus  pulmonary 
syndrome  suggests  that  pulmonary  injury  is  a late  mani- 
festation of  FCV  infection.  There  may,  therefore,  be  an 
immunologic  basis  for  the  pulmonary  injury.  One  model 
would  hold  that  the  breakdown  in  the  endothelial  barrier 
is  a result  of  T cell-mediated  attack.  Patients  who  survive 
the  infection  are  possibly  those  whose  immune  responses 
favor  the  early  production  of  neutralizing  antibodies  (TH2 
response)  and  not  a cytolytic  (Tm)  response.  Although  au- 
topsy studies  show  massive  transudation  of  fluid  into 
alveolar  air  spaces  and  pleural  spaces,  there  are  only  mild 
interstitial  mononuclear  cell  infiltration  and  minimal  cel- 
lular damage.27 

Unanswered  Questions 

Many  important  questions  about  the  hantavirus  pul- 
monary syndrome  remain  open: 


• Why  was  the  syndrome  identified  only  recently? 
Many  of  the  best-known  examples  of  viral  "emergence” 
can  be  linked  to  some  new  exposure  of  a population  to  a 
preexisting  pathogen.  Viral  emergence  can  follow  the  in- 
cursion by  humans  into  uninhabited  terrain  or  other  eco- 
logic  derangements  that  increase  their  likelihood  of 
exposure  to  a new  agent.28-29  The  genetic  sequence  of  FCV 
indicates  that  it  is  an  old  virus.1314  A case  of  FCV  infec- 
tion dating  back  to  1975  was  well  documented.17  The 
finding  that  genetically  related  but  distinctive  FCVs  can 
be  detected  in  patients  from  a broad  geographic  range 
also  supports  the  concept  that  FCV  is  old.13-30 

The  working  hypothesis  held  by  some  is  that  FCV 
emerged  as  a result  of  large  increases  in  vegetation  and 
the  rodent  population  after  a wet  winter  prompted  by  an 
El  Nino  event.  The  crowding  may  have  facilitated  both 
the  transmission  of  virus  among  rodents  and  increased 
human  contact  as  rodents  entered  domiciles  in  search  of 
food.  This  put  humans  at  risk  of  disturbing  and  possibly 
aerosolizing  the  rodent  excreta  that  are  suspected  of  har- 
boring virus.  A series  of  cases  of  the  hantavirus  pul- 
monary syndrome  in  a confined  area  with  a central 
medical  examiner’s  office  led  investigators  to  recognize 
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the  illness  and,  retrospectively,  a number  of  past  eases. 

• How  should  patients  with  this  syndrome  he  treated ? 
Early  recognition  of  the  characteristic  clinical  findings 
and  early  anlibody  testing  of  patients  who  manifest  those 
findings  probably  will  benefit  them.  Prompt  admission  to 
an  intensive  care  unit  of  those  patients  with  low  oxygen 
saturation  should  also  result  in  lower  mortality.  Adminis- 
tering antiviral  agents  may  be  appropriate,  although  some 
suspect  that  clinical  illness  arises  after  the  virus  is  largely 
neutralized  and  viremia  is  already  on  the  decline.  Rib- 
avirin has  been  used  in  an  open-label  (uncontrolled)  clin- 
ical trial.  Its  use  was  found  to  result  in  lower  mortality  in 
a large  clinical  trial  against  Hantaan  virus  in  Asia.” 

• How  is  FCV  transmitted  to  humans?  What  public 
health  measures  should  he  instituted  to  reduce  the  inci- 
dence of  the  hantaviral  syndrome?  As  with  hemorrhagic 
fever  with  the  renal  syndrome,  it  appears  that  activities 
that  place  persons  at  risk  for  exposure  to  rodents  and  their 
excreta  are  associated  with  the  hantavirus  pulmonary  syn- 
drome.'2 Trapping  rodents,  handling  them,  and  being  in 
rodent- infested  buildings  place  persons  at  risk.  Rodent 
trapping  as  a risk  factor  is  thought  to  be  a marker  for  ex- 
posure to  rodent-infested  dwellings  or  buildings.  To  re- 
duce the  risk  of  exposure  to  FCV  in  rodent-infested 
buildings,  the  New  Mexico  Department  of  Health  recom- 
mends the  trapping  of  rodents.  Trapping  can  be  done 
safely  only  if  dead  rodents  are  disposed  of  safely.  Dead 
rodents  and  their  excrement  should  be  sprayed  with  a dis- 
infectant or  a 10%  solution  of  bleach  before  disposal  in  an 
airtight  container  such  as  a plastic  bag. 

There  is  no  evidence  for  the  involvement  of  an  arthro- 
pod vector  in  the  transmission  of  any  hantavirus.  That  is- 
sue should  be  reexamined  using  the  sensitive  molecular 
tools  available  now,  however.  The  most  likely  route  for 
transmission  of  hantaviruses  to  humans  is  the  introduc- 
tion of  virus  to  the  respiratory  tract  by  aerosols  of  rodent 
excreta.  Infected  rodents  are  known  to  excrete  infectious 
Hantaan  virus  in  their  urine,  feces,  and  saliva.’3 

• l)o  other  hantaviruses  cause  the  hantavirus  pul- 
monary syndrome?  During  the  course  of  CDC’s  investi- 
gation of  the  outbreak,  workers  discovered  that  one  fatal 
case  of  the  syndrome  appears  to  have  been  caused  by  a 
new  hantavirus  that  is  distinct  from  FCV.12  That  case  oc- 
curred in  Louisiana.  It  also  appears  that  pulmonary  dis- 
ease is  a more  common  manifestation  of  infection  by 
known  hantaviruses  than  was  previously  realized.'4  That 
all  hantaviruses  and  all  hantavirus-related  illnesses  are 
now  identified  seems  unlikely.  An  important  goal  of  fu- 
ture efforts  will  be  to  catalogue  more  thoroughly  the  inci- 
dence and  extent  of  hantaviral  illness  in  North  America 
and  elsewhere. 

• Why  does  the  hantavirus  pulmonary’  syndrome  de- 
velop in  so  few  children?  The  youngest  patients  who  have 
contracted  the  disease  are  in  the  range  of  12  to  14  years. 
Several  have  survived  without  the  need  for  mechanical 
ventilation.  It  would  be  surprising  if  children  younger 
than  12  were  not  coming  into  contact  with  infected  rodent 
excreta  or  were  protected  in  some  way  from  infection.  It 


is  possible,  but  remains  to  be  proved,  that  severe  pul- 
monary disease  is  less  likely  to  develop  in  younger  chil- 
dren with  infection  by  FCV. 
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MITERED  CORNERS 

The  world  expands  to  November. 

The  trees  fly  far  apart 
without  symmetry, 
but  in  the  little  house, 
in  the  little  house 
she  fashions  words 
and  one  floor  down, 

he  makes  windows  others  will  look  from, 
patiently  fitting  joints 
to  suit  Pythagoras. 

At  night  when  the  gray  turns  black 

and  settles  heavily, 

they  draw  together  in  the  room 

reserved  for  sleep, 

lie  under  cats  and  quilts, 

forming  their  own  soft  comer, 

joined  at  an  angle 

empirically  imperfect, 

exactly  desired. 


ELLEN  DUDLEY© 
Marlboro,  Vermont 
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Incidence  of  Digoxin  Toxicity 
in  Outpatients 

JOHN  F.  STEINER,  MD,  MPH;  LAURENCE  J.  ROBBINS,  MD;  KARL  E.  HAMMERMEISTER,  MD; 

STEPHEN  C.  ROTH,  RN,  MPA:  and  WILLIAM  S.  HAMMOND,  MD,  Denver,  Colorado 

The  incidence  of  digoxin  toxicity  among  patients  in  hospitals  has  declined  in  recent  years.  To  evaluate 
whether  a similar  decline  has  occurred  in  ambulatory  care,  we  reviewed  randomly  selected  medical 
records  for  183  outpatients  receiving  ongoing  treatment  with  digoxin  at  10  urban  and  rural 
Department  of  Veterans  Affairs  Medical  Centers  in  the  Rocky  Mountain  region.  The  prevalence  of  tra- 
ditional risk  factors  for  digoxin  toxicity — elevated  serum  digoxin  and  serum  creatinine  levels,  hy- 
pokalemia, and  a new  prescription  of  an  interacting  drug — was  established  from  computerized 
laboratory  and  pharmacy  records.  Of  the  183  patients,  50  (27.3%)  had  one  or  more  risk  factors  for 
digoxin  toxicity:  serum  digoxin  levels  were  elevated  in  13.6%  of  patients  in  whom  a level  was  ob- 
tained, with  hypokalemia  in  14.3%,  elevated  creatinine  levels  in  17.9%,  and  possible  drug  interactions 
in  5.5%  of  patients  over  a 1-year  period.  Nevertheless,  digoxin  toxicity  occurred  in  only  2 persons 
(1.1%  or  1.4  per  100  patient-years  of  treatment).  We  conclude  that  digoxin  toxicity  was  rare  in  this 
group  of  outpatients,  even  in  persons  presumed  to  be  at  high  risk  because  of  metabolic  abnormali- 
ties, increased  digoxin  concentrations,  or  the  use  of  interacting  drugs.  The  low  rate  of  digoxin  toxic- 
ity in  outpatients  parallels  the  decline  in  the  incidence  of  toxicity  observed  in  hospital-based  studies. 

(Steiner  JF,  Robbins  LJ,  Hammermeister  KE,  Roth  SC,  Hammond  WS:  Incidence  of  digoxin  toxicity  in  outpatients.  West  J 
Med  1994;  161:474-478) 


As  long  as  digoxin  has  been  used  in  the  treatment  of 
congestive  heart  failure  (CHF)  and  atrial  arrhythmias, 
clinicians  have  been  taught  to  anticipate  a high  incidence 
of  digoxin  toxicity.  Studies  published  10  to  20  years  ago 
reported  digoxin  toxicity  in  1 1 % to  30%  of  patients  receiv- 
ing the  drug  at  the  time  of  hospital  admission,1'5  and  the  in- 
cidence of  digoxin  toxicity  among  less  acutely  ill 
outpatients  has  been  estimated  as  5 cases  per  1 00  patient- 
years  of  treatment.6-7  In  more  recent  reports,  however,  the 
incidence  of  digoxin  toxicity  had  fallen  to  5%  among 
patients  admitted  to  hospital  with  CHF*  and  to  1.1% 
among  closely  monitored  outpatients  in  a randomized 
trial.''  Most  studies  that  found  a high  rate  of  digoxin  toxic- 
ity were  conducted  before  the  widespread  use  of  serum 
digoxin  concentrations  to  monitor  drug  treatment  and  be- 
fore the  development  of  alternative  medications  for  CHF 
and  atrial  arrhythmias.  These  studies  identified  risk  factors 
for  digoxin  toxicity  in  patients  admitted  to  hospitals,  such 
as  elevated  serum  digoxin  levels,  hypokalemia,  renal  im- 
pairment. or  the  prescription  of  interacting  medications.10 
They  did  not  define  the  predictive  value  of  these  risk  fac- 
tors in  outpatients,  however — that  is,  the  likelihood  that 


digoxin  toxicity  would  actually  develop  in  outpatients 
with  a given  risk  factor.  To  determine  whether  the  inci- 
dence of  digoxin  toxicity  has  declined  in  ambulatory  care 
practice  and  to  establish  the  prevalence  and  predictive 
value  of  traditional  risk  factors  for  digoxin  toxicity  in  out- 
patients. we  conducted  a retrospective  cohort  study  among 
clinic  patients  receiving  digoxin  at  ten  Department  of  Vet- 
erans Affairs  (VA)  medical  centers  in  the  Rocky  Mountain 
region. 

Methods 

In  December  1988,  the  VA  quality  assurance  organi- 
zation. the  Medical  District-Initiated  Peer  Review  Orga- 
nization (MEDIPRO),  authorized  a study  of  digoxin  use 
in  the  ten  medical  centers  in  VA  Medical  District  23. 
These  facilities  (in  Cheyenne,  Wyoming;  Denver.  Col- 
orado; Fort  Harrison,  Montana;  Fort  Lyon.  Colorado;  Fort 
Meade,  South  Dakota;  Grand  Junction.  Colorado:  Hot 
Springs,  South  Dakota;  Miles  City,  Montana;  Salt  Lake 
City,  Utah;  and  Sheridan,  Wyoming)  all  provide  inpatient 
acute  care  and  outpatient  primary  care.  Two  sites  (Denver 
and  Salt  Lake  City)  also  provide  tertiary  referral  care  and 
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ABBREVIATIONS  USED  IN  TEXT 

AV  = atrioventricular 
CHF  = congestive  heart  failure 
Cl  = confidence  interval 
MEDIPRO  = Medical  District-Initiated 
Peer  Review  Organization 
VA  = [Department  of]  Veterans  Affairs 


are  located  in  major  metropolitan  areas;  the  remainder  are 
located  in  either  rural  communities  or  cities  of  less  than 
50,000  population. 

Data  Collection 

From  a pharmacy-generated  list  of  all  outpatients  who 
received  one  or  more  digoxin  prescriptions  in  the  previ- 
ous year,  20  patients  from  each  facility  were  randomly  se- 
lected for  on-site  review  of  medical  records,  computerized 
pharmacy  profiles,  and  laboratory  data.  A trained 
MEDIPRO  quality  assurance  nurse  (S.C.R.)  completed 
the  chart  reviews  between  August  1989  and  February 
1990.  The  reviewer  recorded  patient  demographics  and 
enumerated  all  outpatient  visits  and  hospital  admissions 
over  the  12  months  preceding  the  date  of  chart  review. 
Atrial  arrhythmias  were  confirmed  as  an  indication  for 
digoxin  therapy  only  if  documented  by  electrocardio- 
grams obtained  during  the  study  year.  The  presence  of 
CHF  was  assessed  by  a validated.  12-point  CHF  scale 
based  on  medical  record  evidence  of  symptoms  (such  as 
paroxysmal  nocturnal  dyspnea),  abnormalities  on  a phys- 
ical examination  (for  instance,  the  presence  of  a third 
heart  sound),  and  findings  from  chest  radiographs  (such 


as  alveolar  pulmonary  edema)  during  the  study  year.6 
Patients  with  a combination  of  findings  totaling  5 or  more 
points  on  this  12-point  scale  were  defined  as  having  CHF, 
a cutoff  with  a sensitivity  of  90%  and  a specificity  of  85% 
for  detecting  left  ventricular  failure  as  documented  by  an 
elevated  resting  pulmonary  capillary  wedge  pressure.6 
The  entire  medical  record  for  five  patients  at  each  site  was 
reviewed  to  determine  how  often  patients  with  no  evi- 
dence of  CHF  during  the  study  year  had  CHF  in  earlier 
years,  explaining  the  continued  use  of  digoxin. 

Computerized  laboratory  records  from  the  Decentral- 
ized Hospital  Computing  Program  at  the  ten  VA  medical 
centers  provided  all  serum  digoxin  concentrations,  elec- 
trolytes, and  serum  creatinine  determinations  during  the 
study  year.  To  evaluate  the  prevalence  of  commonly 
accepted  risk  factors  for  digoxin  toxicity,  we  identified  all 
patients  with  serum  digoxin  levels  of  greater  than  2.6 
nmol  per  liter  (2.0  ng  per  ml),  serum  potassium  levels  of 
less  than  3.5  mmol  per  liter  (3.5  mEq  per  liter),  or  serum 
creatinine  levels  of  1 76.8  p.mol  per  liter  (2.0  mg  per  dl)  or 
greater.  From  pharmacy  profiles,  we  identified  new  pre- 
scriptions for  quinidine  sulfate  or  gluconate,  amiodarone, 
and  verapamil  hydrochloride,  three  medications  that  pre- 
dictably and  substantially  increase  serum  digoxin  levels.10 

Methods  for  Identifying  Digoxin  Toxicity 

The  chart  reviewer  recorded  all  diagnoses  of  digoxin 
toxicity  noted  in  the  medical  record.  To  identify  additional 
cases  of  digoxin  toxicity  that  lacked  an  explicit  diagnosis 
in  the  chart,  we  conducted  a supplemental  chart  review  for 
all  patients  who  had  an  elevated  serum  digoxin  level  or 
who  reduced  the  dosage  or  stopped  taking  digoxin  during 


TABLE  1 —Clinical  Characteristics  of  Patients  With  Probable  or  Possible  Digoxin  Toxicity 


Serum 

Digoxin  Level,  Serum  Creatinine,  Symptoms  ECC  Evidence  Response  to 

Reason  lor  Digoxin  Possible  Drug  nmol/liter  Potassium,  pmol/liter  Suggestive  of  of  Digoxin  Reduced 

Patient  Age,  yr  Digoxin  Use  Dose,  mg  Interactions  (ng/ml)  mmol/liter  (mg/dl)  Digoxin  Toxicity  Toxicity  Digoxin  Dosage 


Probable  toxicity* 


1 

67 

CHF,  atrial 
fibrillation 

0.25 

None 

4.9 

(3-8) 

3.8 

2 

69 

CHF,  atrial 
fibrillation 

0.625 

None 

4.4 

(3.4) 

4.7 

Possible  toxicityf 

3 68  CHF,  atrial 

fibrillation 

0.25 

Newly 

prescribed 

verapamil 

4.1 

(3.2) 

4.4 

4 

76 

None 

apparent 

0.25 

None 

2.7 

(2.1) 

4.7 

5 

46 

CHF 

0.25 

Long-term 

amiodarone 

therapy 

2.8 

(2.2) 

5.1 

6 

69 

Atrial 

0.125 

None 

None 

4.5 

fibrillation 


433 

(4.9) 

Decreased 
mental  status 

Slow  atrial 
fibrillation  (rate 
30  to  60/min) 

Mental  status 
returned  to  normal; 
increase  in  heart  rate 
(80  to  98/min) 

239 

(2.7) 

Vomiting 

Normal 

Vomiting 

resolved 

115 

(1.3) 

None 

Slow  atrial 
fibrillation  (rate 
49  to  51 /min) 

Increase  in  heart 
rate  (70  to  86/min) 

80 

(0.9) 

Anorexia, 
weight  loss 

None 

No  follow-up  data 

None 

Fatigue 

None 

No  follow-up  data 

80 

(0.9) 

None 

Slow  atrial 
fibrillation  (rate 
40  to  60/min) 

Increase  in 
heart  rate 
(65  to  73/min) 

CHF  = congestive  heart  failure,  ECG  = electrocardiogram 

’Patients  1 and  2 were  identified  as  having  "probable"  digoxin  toxicity  in  the  medical  record,  confirmed  by  the  aggregate  opinion  of  the  chart  reviewers, 
f Patients  3 to  6 were  rated  as  having  "possible"  digoxin  toxicity  by  two  chart  reviewers,  but  as  having  "probable"  toxicity  by  none. 
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the  study  year.  Medical  records  and  electrocardiograms  for 
these  patients  were  independently  reviewed  by  a general  in- 
ternist (J.F.S.).  a geriatrician  (L.J.R.).  and  a cardiologist 
(K.E.H.).  The  reviewers  recorded  any  gastrointestinal,  neu- 
rologic, or  visual  symptoms  or  electrocardiographic  find- 
ings suggestive  of  digoxin  toxicity — sinus  bradycardia, 
sinus  arrest.  Mobitz  I second-degree  atrioventricular  (AV) 
block,  complete  AV  dissociation.  AV  junctional  tachycar- 
dia, atrial  tachycardia  with  block,  unifocal  or  multifocal 
ventricular  premature  beats,  ventricular  tachycardia,  ven- 
tricular fibrillation,  atrial  fibrillation  or  flutter  with  a ven- 
tricular response  of  less  than  60  beats  per  minute,  or  atrial 
fibrillation  with  ventricular  premature  beats.1-8  The  review- 
ers also  recorded  whether  symptoms  or  electrocardio- 
graphic abnormalities  improved  after  the  reduction  or 
cessation  of  digoxin  therapy.  Each  reviewer  then  estimated 
digoxin  toxicity  as  “probable.”  “possible,”  or  “unlikely.”  To 
reach  an  aggregate  rating,  we  defined  “probable”  digoxin 
toxicity  in  any  case  rated  as  probably  toxic  by  at  least  one 
reviewer  and  as  possibly  toxic  by  at  least  one  other  re- 
viewer. 

Statistical  Methods 

We  calculated  the  person-years  of  treatment  with 
digoxin  from  pharmacy  records.  The  incidence  of  toxicity 
was  calculated  both  as  the  number  of  toxic  events  divided 
by  the  number  of  study  patients  and  the  number  of  events 
divided  by  the  person-years  of  treatment;  95%  confidence 
intervals  (Cl)  for  the  latter  were  determined  from  a table  of 
exact  confidence  intervals  for  binomial  proportions."  The 
predictive  value  of  each  traditional  risk  factor  was  calcu- 
lated as  the  proportion  of  patients  with  the  risk  factor  at 
any  time  during  the  study  year  in  whom  digoxin  toxicity 
developed  during  that  year.1’  Interrater  reliability  was  mea- 
sured by  the  kappa  (k)  statistic,  which  corrects  the  propor- 
tion of  observed  agreement  for  the  amount  of  agreement 
expected  by  chance  alone.  K-Values  from  0.0  to  0.20  repre- 
sent “slight”  agreement,  0.21  to  0.40  represent  “fair” 
agreement,  w'hile  0.41  to  0.60  is  "moderate,"  0.61  to  0.80 
is  “substantial,”  and  0.81  to  1.0  is  “almost  perfect” 
agreement.13 


Results 

Of  the  200  patients  randomly  identified  for  the  study, 
medical  records  were  available  for  183  (91.5%).  The  mean 
age  of  the  183  patients  was  69. 1 ± 9.5  years;  98.9%  were 
male.  These  patients  had  7.1  ± 6.4  outpatient  visits  to  the 
VA  facility  during  the  study  year  and  0.8  ± 1 .3  hospital  ad- 
missions for  all  causes.  The  mean  digoxin  dose  prescribed 
was  0.20  ± 0.81  mg  per  day;  17  patients  (9.3%)  were  pre- 
scribed doses  greater  than  0.25  mg  per  day.  In  all,  59 
patients  (32.2%)  had  electrocardiographic  evidence  of 
atrial  arrhythmias — atrial  fibrillation  or  supraventricular 
tachycardia — and  66  (36.1%)  had  CHF;  36  patients 
(19.7%)  were  admitted  to  hospital  for  atrial  arrhythmias  or 
CHF.  Overall,  96  patients  (52.5%)  had  one  or  both  indica- 
tions for  digoxin  use  during  the  study  year.  We  completed 
48  full  chart  reviews  to  assess  whether  the  one-year  review 
underestimated  the  prevalence  of  CHF.  This  condition  was 
present  in  17  of  these  patients  (35.4%),  of  whom  3 had  evi- 
dence of  CHF  in  previous  years,  but  not  during  the  study 
period.  Thus,  the  use  of  the  one-year  chart  review  did  lead 
to  a modest  underestimation  of  the  actual  prevalence  of 
CHF  in  our  sample. 

The  183  study  patients  accumulated  a total  of  141.6 
person-years  of  digoxin  treatment  during  the  study  year. 
Only  two  cases  of  digoxin  toxicity  (1.1%;  1.4  per  100 
patient-years  on  the  drug;  95%  Cl.  0.4  to  5.5)  were  explic- 
itly noted  in  the  medical  record.  Neither  of  these  patients 
died  of  digoxin  toxicity.  Both  patients  had  increased  serum 
digoxin  concentrations  and  elevated  serum  creatinine  lev- 
els at  the  time  of  their  toxicity;  neither  had  hypokalemia  or 
a possible  drug  interaction  with  digoxin.  These  patients’ 
clinical  characteristics  are  described  in  Table  1 (patients  1 
and  2).  Medical  records  for  the  supplemental  chart  review 
to  detect  digoxin  toxicity  were  obtained  for  37  of  the  38 
patients  (97%)  who  had  serum  digoxin  concentrations  of 
greater  than  2.6  nmol  per  liter  (12  patients)  or  who  had  re- 
duced the  dosage  or  stopped  taking  digoxin  (32  patients). 
The  two  patients  diagnosed  with  toxic  reactions  by  their 
clinicians  were  included  in  this  supplemental  review. 
Reviewer  A rated  6 of  the  37  patients  as  possibly  toxic  and 
1 as  probably  toxic,  whereas  reviewer  B rated  7 patients  as 


TABLE  2 —Prevalence  of  Risk  Factors  for  Digoxin  Toxicity 


Patients  With  Patients  Ever  Patients  With  >30  Days'  Patients  With  Risk  Factorfs) 

Sufficient  Data  for  Evaluation * Having  Risk  Factor*  Duration  of  Risk  Factor*  Having  Probable  Digoxin  Toxicity 


Risk  Factor  No.  % No.  % No.  % No.  % 

Possible  drug  interaction^ 182  99.5  9 5.5  7 3.8  0/9  0.0 

Serum  digoxin  level 

>2.6  nmol/liter  (2.0  ng/ml) 88  48.1  12  13.6  3 3.4  2/12  16.7 

Serum  creatinine  level 

>1 76.8  jimol/liter  (2.0  mg/dl) 145  79.2  26  17.9  14  9.7  2/26  7.7 

Serum  potassium  level 

< 3.5  mmol/liter 147  80.3  21  14.3  4 2.7  0/21  0.0 


•The  number  of  patients  in  the  study  = 183. 

tProportions  were  determined  from  the  total  number  of  patients  with  measurement  of  that  risk  factor. 

iA  possible  drug  interaction  was  defined  as  a new  prescription  of  quinidine  sulfate  or  gluconate,  verapamil  hydrochloride,  or  amiodarone  for  a patient  already  receiving  digoxin. 
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possibly  toxic  and  2 as  probably  toxic,  and  reviewer  C 
rated  2 patients  as  possibly  toxic  and  0 as  probably  toxic. 
The  agreement  among  reviewers  for  the  combination  of 
possible-probable  toxicity  was  84%  between  reviewers  A 
and  B,  86%  between  reviewers  A and  C,  and  76%  for  re- 
viewer B with  reviewer  C.  Agreement  for  probable  toxicity 
alone  was  greater  than  95%  among  all  reviewers,  due  to  the 
rarity  of  cases.  Similar  to  previous  research,14  K-statistics 
for  possible  or  probable  toxicity  were  0.52  between  review- 
ers A and  B.  0.39  between  reviewers  A and  C,  and  only 
0. 10  between  reviewers  B and  C.  The  aggregate  rating  con- 
firmed the  clinical  assessment  of  probable  digoxin  toxicity 
in  patients  1 and  2 in  Table  1 . Four  other  patients  were  rated 
as  possibly  toxic  by  two  reviewers,  but  as  probably  toxic  by 
none.  These  cases  are  described  as  patients  3 to  6 in 
Table  1 . Thus,  the  supplemental  review  ultimately  identi- 
fied no  additional  cases  of  digoxin  toxicity. 

Because  digoxin  toxicity  was  present  in  only  2 of  the 
32  patients  who  reduced  the  dosage  or  stopped  taking  the 
drug  during  the  study  year,  we  attempted  to  identify  other 
reasons  for  the  change  in  digoxin  therapy.  No  reason  for 
decreasing  or  stopping  digoxin  therapy  was  apparent  in 
the  medical  records  of  12  patients.  The  reasons  for  the 
step-down  of  digoxin  in  the  remaining  18  patients  in- 
cluded increased  serum  digoxin  concentrations  without 
evidence  of  toxicity  (7  patients),  the  substitution  of 
another  drug  for  digoxin  (3  patients),  symptoms  or  electro- 
cardiographic changes  attributed  to  digoxin  therapy  that 
were  not  indicative  of  drug  toxicity  (3  patients),  and  a va- 
riety of  reasons  in  the  remaining  5 patients. 

About  80%  of  patients  had  serum  electrolyte  or  creat- 
inine measurements  during  the  study  year;  less  than  half 
(48.1%)  were  monitored  with  a serum  digoxin  level.  The 
mean  serum  digoxin  concentration  for  these  patients  was 
1 .3  ± 0.6  nmol  per  liter  ( 1 .0  ± 0.50  ng  per  ml).  Of  the 
study  sample,  50  patients  (27.3%)  had  at  least  one  risk 
factor  for  digoxin  toxicity  during  the  study  year,  most 
commonly  an  elevated  serum  creatinine  level  (17.9%)  or 
hypokalemia  (14.3%)  (Table  2).  In  most  cases,  risk  fac- 
tors appeared  to  be  of  short  duration  (Table  2),  as  only 
9.7%  of  the  patients  had  elevated  serum  creatinine  levels, 
and  2.7%  had  hypokalemia  on  two  consecutive  determi- 
nations 30  days  or  more  apart.  Nine  patients  received  new 
prescriptions  for  quinidine  or  verapamil,  of  whom  only 
two  either  reduced  their  digoxin  dosage  or  were  moni- 
tored with  a serum  digoxin  level  within  14  days  of  start- 
ing the  interacting  drug.  The  proportion  of  patients  with 
risk  factor(s)  in  whom  digoxin  toxicity  developed  ranged 
from  0%  for  patients  with  hypokalemia  (95%  Cl.  0.0%  to 
16.1%)  or  possible  drug  interactions  (95%  Cl,  0.0%  to 
33.6%)  to  16.7%  (95%  Cl,  2.1%  to  48.4%)  among  those 
with  elevated  serum  digoxin  levels  (Table  2). 

Discussion 

In  this  study,  we  found  that  the  incidence  of  digoxin 
toxicity  among  a cohort  of  outpatients  was  only  1 .4  per 
100  patient-years  of  treatment,  lower  than  in  previous 
reports.6'7  Although  metabolic  and  pharmacologic  risk 
factors  were  relatively  common,  few  patients  even  in 


these  “high-risk"  groups  actually  had  digoxin  toxicity 
over  a one-year  period,  in  part  because  these  risk  factors 
were  often  transient.  For  example,  digoxin  toxicity  oc- 
curred in  only  16.7%  of  persons  with  serum  digoxin  lev- 
els above  the  usual  cutoff  level  of  2.6  nmol  per  liter. 
When  potentially  interacting  drugs  were  added  to  the 
digoxin  regimen,  the  clinicians  in  this  study  rarely  took 
the  precaution  of  reducing  the  digoxin  dose  or  measuring 
serum  digoxin  concentrations  to  identify  possible  drug 
toxicity.15  Nevertheless,  digoxin  toxicity  did  not  occur  in 
any  of  the  nine  persons  prescribed  a new  interacting  drug. 

Studies  done  20  or  more  years  ago  identified  digoxin 
toxicity  in  11%  to  30%  of  hospitalized  patients  receiving 
the  drug.1'5  The  most  recent  epidemiologic  study  of  digoxin 
toxicity  among  patients  admitted  to  hospitals  observed 
only  27  cases  among  563  patients  (5%)  with  CHF, 
however."  Our  study  suggests  that  a similar  decline  has 
occurred  in  the  incidence  of  digoxin  toxicity  among  outpa- 
tients. Several  explanations  for  this  observation  are  possi- 
ble. Clinicians  may  have  become  more  attentive  to 
evidence  of  possible  toxicity,  or  they  may  have  been  more 
vigilant  in  monitoring  for  and  correcting  metabolic  risk 
factors.  Because  previous  studies  do  not  report  the  rate  of 
diagnostic  monitoring  for  patients  receiving  digoxin,  we 
cannot  compare  the  monitoring  practices  of  these  VA  clini- 
cians with  those  of  other  groups  of  physicians.  Whereas 
some  authorities  have  advocated  routinely  measuring 
serum  digoxin  levels  in  asymptomatic  patients,16  others 
have  recommended  a more  sparing  use  of  serum  digoxin 
concentrations17— a strategy  followed  by  the  clinicians  in 
our  study.  These  clinicians  also  maintained  serum  digoxin 
levels  in  the  lower  end  of  the  therapeutic  range,  which 
likely  reduced  the  risk  of  drug  toxicity  in  the  event  of  sud- 
den metabolic  changes  or  the  addition  of  interacting  drugs. 
The  rarity  of  digoxin  toxicity  in  our  study  was  not  due  to 
the  use  of  lower  digoxin  doses,  as  many  earlier  studies  also 
reported  average  digoxin  doses  of  0.125  to  0.25  mg  per 
day.u-4  Likewise,  digoxin  toxicity  was  not  prevented  by 
avoiding  daig  interactions,  as  most  patients  prescribed  an 
interacting  drug  neither  were  closely  monitored  with 
serum  levels  nor  reduced  their  digoxin  dose. 

Limitations 

Our  study  must  be  interpreted  with  an  awareness  of  its 
limitations.  First,  the  number  of  patients  from  each  facil- 
ity in  our  study  was  relatively  small,  although  our  overall 
sample  is  likely  representative  of  outpatients  cared  for  in 
rural  and  urban  VA  medical  centers  in  the  Rocky  Moun- 
tain West.  Second,  by  selecting  patients  from  pharmacy 
records,  we  identified  many  who  had  been  receiving 
digoxin  for  prolonged  periods  of  time,  rather  than  an  “in- 
ception cohort”  of  patients  newly  prescribed  the  drug. 
Nevertheless,  our  findings  should  be  applicable  to  the  het- 
erogeneous group  of  new  and  long-term  digoxin  users 
commonly  seen  in  outpatient  practice.  Third,  we  identi- 
fied only  cases  of  digoxin  toxicity  that  occurred  within 
the  VA  system.  If  some  patients  in  our  sample  were 
treated  for  digoxin  toxicity  in  non-VA  settings,  we  would 
have  underestimated  the  true  incidence  of  digoxin  toxic- 
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ity.  The  financial  incentives  to  obtain  care  in  the  VA  and 
the  location  of  many  of  these  VA  facilities  in  rural  areas 
with  limited  access  to  other  sources  of  care  reduce  the 
possibility  of  ascertainment  bias.  Fourth,  not  all  patients 
in  this  retrospective  study  had  complete  laboratory  infor- 
mation. which  could  lead  to  an  underestimation  of  the 
tme  prevalence  of  risk  factors.  A higher  prevalence  of  risk 
factors  would  further  lower  their  predictive  value  and 
would  thus  strengthen  our  conclusion  that  toxicity  was 
uncommon  even  when  risk  factors  were  present.  Finally, 
many  of  the  patients  sampled  lacked  an  obvious  reason 
for  digoxin  use.  implying  that  they  may  have  had  less  se- 
vere heart  disease  than  the  patients  of  an  earlier  era.  Al- 
though we  found  these  patients  overall  to  be  at  low  risk  of 
digoxin  toxicity,  we  also  identified  a large  subgroup  un- 
likely to  benefit  from  taking  the  drug. 

Clinician  Assessments  of  Digoxin  Toxicity 

Our  study  confirmed  our  clinical  impression  and  that 
of  others  that  experienced  physicians  often  differ  in  their 
assessment  of  the  likelihood  of  adverse  drug  effects  in 
general  and  digoxin  toxicity  in  particular.81018  A failure  to 
recognize  the  potential  for  clinical  disagreement  is  an  im- 
portant limitation  of  earlier  studies  of  digoxin  toxicity, 
which  commonly  used  a single  reviewer.  The  diverse  clin- 
ical backgrounds  of  our  reviewers  may  explain  the  dis- 
crepancies in  their  assessments  of  the  likelihood  of 
digoxin  toxicity.  The  lowest  proportion  of  possibly  toxic 
patients  was  identified  by  reviewer  C,  the  cardiologist,  ac- 
customed to  seeing  severely  ill  patients  admitted  to  the 
hospital  with  digoxin  toxicity,  and  the  highest  proportion 
was  identified  by  reviewer  B.  the  geriatrician,  who  was 
trained  to  seek  subtle  manifestations  of  drug  toxicity 
among  outpatients  with  many  symptoms.  The  interrater 
agreements  (k  statistics)  in  our  study  are  consistent  with 
other  published  assessments  of  adverse  drug  reactions'8 
and  quality-of-care  appraisals. 14 

In  recent  years,  the  benefits  of  digoxin  have  been 
reevaluated  as  new  drugs  have  been  introduced  for  the 
treatment  of  CHF  and  atrial  arrhythmia.  A recent  meta- 
analysis of  clinical  trials  of  digoxin  use  in  patients  with 
CHF  has  supported  the  use  of  digoxin  in  patients  with  im- 
paired systolic  left  ventricular  function.19  Digoxin  with- 
drawal has  also  recently  been  shown  to  precipitate  acute 
CHF  in  patients  concurrently  treated  with  diuretics  and 
angiotensin-converting  enzyme  inhibitors.9  Although  clin- 
ical trials  are  lacking,  some  researchers  have  recently 
questioned  the  benefits  of  digoxin  in  atrial  fibrillation  be- 


cause it  may  provide  insufficient  control  of  ventricular 
rate  during  exercise.20  The  ongoing  redefinition  of  the  role 
of  digoxin  is  likely  to  lead  to  a reduced  use  of  the  drug. 
Our  study  in  the  community  setting,  along  with  other  re- 
cent evidence,8,9  suggests  that  this  improvement  in  the 
precision  of  digoxin  use  is  concurrent  with  a decrease  in 
the  risk  of  digoxin  toxicity. 
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Injuries  to  Occupants  in  Cargo  Areas 
of  Pickup  Trucks 

PHYLLIS  AGRAN,  MD,  MPH;  DIANE  WINN,  RN,  MPH; 
and  CRAIG  ANDERSON,  DHSc,  MPH,  Irvine , California 

Transporting  passengers  in  the  cargo  area  of  pickup  trucks  is  a public  health  safety  issue  in  the 
United  States.  Our  study  compared  crashes  involving  passengers  in  the  cargo  area  with  those  involv- 
ing passengers  in  the  cab.  We  obtained  data  for  all  injury  events  of  pickup  occupants  for  1990  from 
the  California  Highway  Patrol.  A total  of  702  traffic  reports  coded  as  having  passengers  riding  in 
pickup  truck  beds  involved  1,685  passengers  in  the  cargo  area  and  865  in  the  cab.  Significantly  more 
events  involving  passengers  in  the  cargo  area  occurred  in  summer  in  rural  areas  and  were  noncolli- 
sions than  did  events  with  only  cab  passengers.  Crashes  with  passengers  in  the  cargo  area  resulted 
in  death  in  5%  of  passengers.  Of  the  drivers,  81%  were  male  and  22%  were  younger  than  20  years. 
Among  the  1,685  passengers  in  the  cargo  area,  65%  were  male,  36%  were  younger  than  15  years, 
and  30%  were  ages  15  to  19  years.  Passengers  in  the  cargo  area  were  more  frequently  ejected  and 
more  seriously  injured  than  their  counterparts  in  the  cab.  Legislation  to  restrict  travel  in  truck  beds 
and  the  design  of  restraints  for  this  area  are  some  measures  that  may  reduce  the  risk  of  injury. 
(Agran  P,  Winn  D,  Anderson  C:  Injuries  to  occupants  in  cargo  areas  of  pickup  trucks.  West  j Med  1994;  161:479-482) 


Over  the  past  20  years,  the  pickup  truck  has  become 
an  increasingly  popular  vehicle.  The  number  of 
light  trucks  registered  increased  from  about  20  million 
in  1975  to  almost  39  million  in  1991.  Concomitant  with 
this  increase  in  the  number  of  pickup  trucks  on  the  road- 
ways was  an  increase  in  pickup  truck-related  fatalities. 
The  number  of  deaths  of  occupants  of  light  trucks  has 
increased  72.6%  between  1975  and  1991.  In  1975, 
13.5%  of  all  occupant  deaths  occurred  in  light  trucks 
compared  with  24.1%  in  1991.  The  fatality  rate  for 
occupants  of  light  trucks  was  21.53  per  100,000  regis- 
tered light  trucks  compared  with  15.63  per  100,000  pas- 
senger car  occupants  in  1 99 1 .‘ 

These  statistics  confirm  that  travel  in  pickup  trucks 
must  be  addressed  as  an  occupant  safety  issue.  Of  par- 
ticular concern  is  travel  in  the  cargo  area  of  a pickup 
truck.  The  cargo  area  is  a nonpassenger  location  of  the 
vehicle,  and,  as  such,  it  is  not  designed  or  required  to 
meet  safety  standards  applicable  to  passenger  locations. 
Seat-belt  laws  and  child  passenger  safety  laws  regulating 
travel  in  passenger  vehicles  are  not  applicable  to  the 
cargo  area  of  pickup  trucks.  In  1991  in  the  United  States, 
238  deaths  occurred  among  occupants  of  the  cargo  area 
of  pickup  trucks.'  Children  aged  0 through  18  years 
accounted  for  50%  of  the  deaths. 

An  analysis  of  crash  data  related  to  the  occupants  of 
pickup  trucks,  their  location  in  the  vehicle,  and  injury 
outcomes  will  provide  data  needed  to  more  adequately 


assess  the  issue  of  risk  to  occupants  in  pickup  trucks. 
Our  study  compares  crashes  in  which  passengers  were 
riding  in  the  cab  with  crashes  in  which  passengers  were 
riding  in  the  cargo  area  of  a pickup  truck  and  describes 
the  circumstances,  drivers,  and  passengers  of  those 
events  with  cargo  area  passengers. 

Methods 

Data 

Data  for  this  study  were  obtained  from  the  1990 
Statewide  Integrated  Traffic  Records  System  maintained 
by  the  California  Highway  Patrol,  Sacramento,  Cal- 
ifornia. The  Traffic  Records  System  collects  and 
abstracts  data  from  police  crash  reports  for  all  injury  and 
fatal  crashes  occurring  on  public  roadways  and  investi- 
gated by  any  law  enforcement  agency  within  the  State  of 
California. 

The  state  database  lists  vans  and  pickup  trucks 
together  as  one  classification.  Pickup  trucks  were  select- 
ed from  the  data  by  license  plate  numbers,  which  reflect 
the  type  of  vehicle  registration.  Pickup  trucks  are  regis- 
tered as  commercial  vehicles  whereas  vans  are  primari- 
ly registered  as  passenger  vehicles.  The  exceptions  to 
these  assignments  are  pickup  trucks  with  a camper  shell 
permanently  attached,  which  are  registered  as  passenger 
vehicles,  and  vans  without  seats  behind  the  driver’s  seat, 
which  are  registered  as  commercial  vehicles. 
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For  our  study,  commercially  registered  vehicles  from 
the  van  or  truck  category  were  selected  as  a proxy  for 
pickup  trucks.  Those  pickups  assigned  a passenger- 
vehicle  license  plate  number  were  not  included  in  the 
analysis  as  these  vehicles  could  not  be  selected  out  from 
all  other  passenger  vehicles.  To  test  the  validity  of  this 
proxy  method,  vans  or  pickup  trucks  in  the  database 
involved  in  fatal  crashes  were  linked  to  the  pickup  trucks 
in  the  Fatal  Accident  Reporting  System  for  the  same 
year,  1990.  This  system  identifies  pickup  trucks  and 
vans  separately.  All  vehicles  were  linked  by  the  exact 
county,  date,  and  time  of  crash.  Model  year  and  driver’s 
age  were  used  to  identify  the  correct  vehicle  in  fatal 
crashes  that  involved  more  than  one  pickup  truck  or  van. 
Exact  time  was  used  because  both  systems  obtain  their 
data  from  police  crash  reports,  which  list  the  time.  Of 
the  pickup  trucks  and  vans  with  commercial  license 
plate  numbers,  84%  were  linked  to  pickup  trucks  in  the 
Fatal  Accident  Reporting  System.  Of  these  pickup  truck 
records,  85%  were  matched  to  the  Statewide  Integrated 
Traffic  Records  System  records  with  a commercial 
license  plate  number.  Thus,  the  method  selected  for  the 
Statewide  Integrated  Traffic  Records  System  data- 
base was  thought  to  be  reasonable  to  obtain  data  on 
pickup  trucks. 

Definitions  of  age  and  cause  of  crash  were  those  used 
by  the  California  Highway  Patrol.  Only  events  involving 
injury  to  pickup  truck  occupants  were  selected  for  study. 
The  primary  collision  factor  was  that  most  re- 
sponsible for  causing  the  collision,  as  determined  by 
investigating  officers. 

For  this  study,  seasons  were  grouped  as  follows:  win- 
ter— December,  January,  and  February;  spring — March, 
April,  and  May;  summer — June,  July,  and  August;  and 
fall — September,  October,  and  November.  Times  of  day 
were  grouped  into  four  6-hour  blocks  beginning  at  mid- 
night, 6 am,  12  noon,  and  6 pm.  Urban  areas  included 
incorporated  cities;  rural  areas  included  all  unincorpo- 
rated areas. 

“Tow-away  crash"  was  the  variable  used  as  an  indi- 
cator of  crash  severity.  “Ejection”  included  victims  who 
were  partially  and  those  who  were  completely  ejected 
from  the  vehicle.  Collisions  included  crashes  with 
objects,  other  vehicles,  pedestrians,  bicycles,  or  animals. 
“Noncollision  events”  were  those  events  in  which  no 
impact  occurred  with  objects,  other  vehicles,  pedestri- 
ans, bicycles,  or  animals.  They  also  included  rollovers. 

Statistical  Methods 

Injury  crashes  involving  pickup  trucks  with  passen- 
gers in  the  cargo  area  first  were  compared  with  injury 
crashes  in  which  there  were  no  passengers  in  the  cargo 
area.  Drivers  carrying  passengers  in  the  cargo  area  were 
characterized  and  compared  with  drivers  who  had  not 
carried  passengers  in  the  cargo  area.  For  those  vehicles 
that  carried  passengers  in  cargo  areas,  passengers  in  the 
cargo  area  were  characterized  and  compared  with  pas- 
sengers in  the  cab.  Cross-tabulations  were  analyzed 
using  the  test  for  independence. 


Results 

In  1990  there  were  31,908  crashes  involving  injury 
or  death  to  a pickup  truck  occupant.  Of  these,  31,206 
had  passengers  only  in  the  cab.  Of  the  crashes,  702  were 
coded  as  having  passengers  riding  in  the  cargo  area  of  a 
pickup  truck,  involving  1,685  passengers  in  the  cargo 
area  and  865  passengers  in  the  cah. 

Comparison  of  Injuries 

Time  and  location.  Seasonal  differences  were  appar- 
ent between  the  two  groups  (P  < .001 ).  Cargo  area  pas- 
senger crashes  occurred  more  frequently  in  summer 
(34%)  and  less  frequently  in  winter  (15%).  Cab-only 
passenger  crashes  were  almost  equally  distributed  by 
season  (Table  1).  Almost  half  (43%)  of  the  cargo  area 
passenger  crashes  occurred  between  noon  and  6 pm.  The 
time  distribution  was  significantly  different  between  the 
two  groups,  with  more  of  the  cargo  passenger  events 
occurring  between  midnight  and  6 am  and  fewer 
between  6 am  and  noon  (Table  1).  Significantly  more 
cargo  passenger  crashes  occurred  on  the  weekend  (42%) 
versus  cab-only  passenger  crashes  (28%). 

A striking  difference  was  noted  between  the  two 
groups  with  respect  to  location  of  the  event:  Almost  half 
(43%)  of  the  cargo  area  passenger  crashes  occurred  in 
rural  communities  compared  with  a third  for  cab-only 
passenger  crashes  (Table  1 ). 

Crash  variables.  Using  tow-away  as  an  indicator  of 
crash  severity,  we  found  that  77%  of  the  cab-only  pas- 
senger crashes  were  tow-away  crashes  compared  with 


TABLE  1 .—Time  and  Place  of  Events  Involving  Injury  to  Pickup  Truck 

Occupants 

Passengers 

Passengers 

in  Cargo 

Only 

Area 

in  Cab 

(n  = 702) 

(n-31,206)  y 

Time  and  Place  No.  (%) 

No.  (%)  P Value 

Season 


Winter 

. 107 

(15) 

7,558 

(24) 

Spring 

. 158 

(23) 

8,171 

(26) 

Summer 

. 240 

(34) 

7,866 

(25) 

Fall 

..  197 

(28) 

7,611 

(24) 

Time 

6 am  to  noon 

107 

(15) 

7,631 

(24) 

Noon  to  6 pm 

. 303 

(43) 

12,222 

(39) 

6 pm  to  midnight . . . . 

192 

(27) 

8,000 

(26) 

Midnight  to  6 am  . . . 

. 100 

(14) 

3,353 

(H) 

Day  of  Week 

Monday 

80 

(ID 

4,583 

(15) 

Tuesday  

68 

(10) 

4,167 

(13) 

Wednesday 

,.  77 

(ID 

4,209 

(14) 

Thursday 

74 

(11) 

4,275 

(14) 

Friday 

..  108 

(15) 

5,197 

(17) 

Saturday 

150 

(21) 

4,782 

(15) 

Sunday 

145 

(21) 

3,993 

(13) 

Community 

Urban 

. 401 

(57) 

20,966 

(67) 

Rural 

. 300 

(43) 

10,215 

(33) 

Unknown 

1 

(0) 

25 

(0) 
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TABLE  2—  Crash  Variables  of  Events  Involving  Injury  to  Pickup  Truck 
Occupants * 


Variable 

Passengers 
in  Cargo 
Area 

(n  = 702) 
No.  (%) 

Passengers 
Only 
in  Cab 
(n  = 3 1,206) 
No.  (%) 

x7 

P Value 

Tow-away  crash 

471  (67) 

24,123  (77) 

<.001 

Crash  type 

Noncollision 

120  (17) 

1,862  (6) 

<.001 

Collision  (other  vehicle) 

442  (63) 

23,715  (76) 

Other 

140  (20) 

5,627  (18) 

Unknown 

0 -- 

2 -- 

Primary  collision  factor 

DUlf 

129  (19) 

6,118  (20) 

.653 

Unsafe  speed  

187  (28) 

7,994  (27) 

Other 

362  (53) 

15,877  (53) 

Unknown 

24  -- 

1,217  -- 

Fatal  crash  

32  (4.6) 

745  (2.4) 

<.001 

•The  numbers  given  in  the  "unknown"  categories  were  not  included  in  the  calculation  of 

percentages 

tDriving  ability  is  impaired  by  ("under  the  influence  of')  alcohol  or  drugs. 

64%  for  the  cargo  area  passenger  crashes  (P  = .001 ).  Yet, 
significantly  more  of  the  crashes  involving  cargo  area 
passengers  were  fatal  crashes  (4.6%  versus  2.4%;  Table 
2).  A significantly  greater  proportion  of  the  cargo  area 
passenger  crashes  were  noncollision  events  (17%),  com- 
pared with  6%  for  cab-only  crashes  (Table  2).  The  pri- 
mary collision  factor  did  not  differ  significantly  between 
the  two  groups;  unsafe  speed  was  the  most  important 
factor  for  both  groups. 

Comparison  of  Drivers 

More  than  80%  of  drivers  in  both  groups  were  male. 
Those  who  carried  passengers  in  the  cargo  area  and  were 
involved  in  an  injury  collision  were  younger;  22%  were 
younger  than  20  years  compared  with  1 1%  for  crashes  in 
which  no  passenger  was  in  the  cargo  area  (Pc. 001) 
(Table  3).  The  two  groups  did  not  differ  with  respect  to 
alcohol  use.  According  to  the  opinion  of  the  officer  writ- 
ing the  accident  report,  more  than  75%  of  the  drivers  had 
not  been  drinking  at  the  time  of  the  crash. 

Characteristics  of  Passengers  and  Injuries 

A significantly  greater  proportion  of  passengers  in 
the  cargo  area  were  male  (65%)  and  younger  than  those 
riding  in  the  cab:  29%  were  5 to  14  years  old,  and  7% 
were  younger  than  4 years  (Table  4). 

The  incidence  of  passenger  ejection  from  the  vehicle 
was  significantly  higher  for  those  in  the  cargo  area,  25%, 
versus  4%  for  those  in  the  cab.  Among  those  in  the  cargo 
area  of  the  pickup  truck,  64%  were  injured  and  1 .2% 
fatally  injured  compared  with  51%  injured  and  less  than 
0.5%  fatally  injured  for  those  in  the  cab  (P<  .001 ) (Table 
4). 

Conclusions 

Our  study  was  designed  to  characterize  pickup  truck 
collisions,  drivers,  and  passengers  to  determine  if  there 


were  significant  differences  between  events  involving 
passengers  in  the  cargo  area  and  those  in  which  all  occu- 
pants were  in  the  cab.  Our  results  add  to  the  evidence 
that  travel  in  the  cargo  area  of  pickup  trucks  is  a sub- 
stantial risk  factor  for  serious  injury  in  a crash  compared 
with  travel  in  the  cab.  Even  with  fewer  severe  (tow- 
away)  crashes  and  more  noncollision  events,  passengers 
in  the  cargo  area  had  a higher  proportion  of  fatalities 
from  crashes  than  those  with  only  cab  passengers.  Cargo 
area  passengers  also  sustained  more  injuries.  The  pro- 
portion of  ejections  for  passengers  in  the  cargo  area  was 
more  than  six  times  that  for  those  in  the  cab.  The 
increased  risk  of  ejection  from  the  cargo  area  compared 
with  that  in  the  cab  has  also  been  documented  in  other 
studies,  using  different  databases.2'6 

Travel  in  pickup  trucks  is  a problem  affecting  youth, 
from  the  standpoint  of  both  the  passengers  and  the  dri- 
vers. Of  the  cargo  area  passengers,  65%  were  younger 
than  20.  Those  children  who  were  younger  than  12 
years,  unless  somehow  “secured"  or  with  an  adult, 
would  have  been  in  violation  of  the  existing  California 
law  regarding  travel  in  the  cargo  areas  of  pickup  trucks. 
Children  younger  than  4 years  (7%)  by  law  must  travel 
in  child-restraint  systems  and  were  in  violation  of  the 
California  Child  Passenger  Safety  Law.7 

In  this  sample  of  crash  events,  the  drivers  who  car- 
ried passengers  in  the  cargo  area  were  younger  than 
those  who  had  no  passengers  in  the  cargo  area.  More 
than  four  fifths  of  all  pickup  truck  drivers  were  male.  In 
addition  to  the  age  and  sex  of  the  driver,  the  results 
showing  that  a significantly  greater  proportion  of  the 


TABLE  3 .—Characteristics  of  Pickup  Truck  Drivers  in  Events  Involving 
Injury  to  Pickup  Truck  Occupants* 


Passengers  Passengers 

in  Cargo  Only 

Area  in  Cab 

(n=704)f  (n=32,439)f  x! 

Driver  Characteristic  No.  (%)  No.  (%)  P Value 


Sex  of  driver 


Male 

570 

(81) 

26,625 

(82) 

.445 

Female 

132 

(19) 

5,723 

(18) 

Unknown 

2 

91 

Age  of  driver,  years 

1-14 

0 

-- 

27 

(0) 

<.001 

15-19 

156 

(22) 

3,527 

(11) 

20-29  

233 

(33) 

11,747 

(36) 

>30 

315 

(45) 

17,138 

(53) 

Alcohol 

Not  been  drinking 

548 

(81) 

25,049 

(81) 

.114 

Drinking  not  DUlf 

30 

(4) 

948 

(3) 

DUI 

89 

(13) 

4,482 

(14) 

Drinking  but  impairment 

unknown 

4 

(2) 

477 

(2) 

Unknown 

13 

-- 

1,483 

-- 

DUI  = driving  under  the  influence 


'The  numbers  given  in  the  "unknown"  categories  were  not  included  in  the  calculation  of 
percentages. 

tNumbers  are  greater  than  the  number  of  crashes  because  some  events  involved  >1  pick- 
up truck  dnver. 

^Driver  had  been  drinking  but  not  under  the  influence  of  alcohol. 
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TABLE  4.— Characteristics  of  Passengers  Involved  in  Injury  Events  With 
Cargo  Area  Occupants  (n  = 704  Pickup  Trucks )* 


Cargo  Area  Passengers  Cab  Passengers 

(n=1,685)  (n  = 865)  \2 

Variable  No.  (%)  No.  (%)  P Value 

Gender 


Male 

1,090 

(65) 

429 

(50) 

<.001 

Female 

586 

(35) 

429 

(50) 

Unknown 

9 

-- 

7 

-- 

Age,  years 

0-4 

117 

(7) 

81 

(9) 

<.001 

5-14 

497 

(29) 

96 

(11) 

15-19 

500 

(30) 

235 

(28) 

20-29  

306 

(19) 

217 

(25) 

>30 

237 

(14) 

219 

(26) 

Unknown 

28 

-- 

17 

-- 

Ejection 

Yes 

419 

(25) 

38 

(4) 

<.001 

No 

1,266 

(75) 

827 

(96) 

Outcome 

Death 

21 

(1.2) 

4 

(0.5) 

<.001 

Injury 

1,071 

(64) 

442 

(51) 

No  injury 

593 

(35) 

419 

(48) 

•The  numbers  in  the  "unknown"  categories  were  not  included  in  the  calculation  of 

percentages. 

crashes  with  passengers  in  the  cargo  area  occurred  dur- 
ing the  summer  and  on  weekends  suggests  further  that 
it  is  an  adolescent  and  male  issue  involving,  perhaps, 
recreational  use  of  the  vehicle. 

Our  study  is  limited  by  the  underreporting  of  non- 
collision events.  Many  of  these,  because  they  are  single- 
vehicle events  and  involve  no  vehicle  damage,  are  not 
reported  to  police  agencies.8-9  A second  limitation  is  that 
the  injury  scale  used  in  police  data  is  a crude  measure  of 
injury  severity.  Therefore,  we  were  only  able  to  analyze 
the  data  by  injury,  the  absence  of  injury,  or  death.10 
Patterns  of  injury  and  severity  could  not  be  determined. 
We  did  not  have  exposure  data  or  information  on  the  rea- 
sons why  passengers  were  in  the  cargo  area,  the  condi- 
tions under  which  they  were  there,  and  the  purpose  of 
the  trip. 

Discussion 

The  issue  of  occupant  travel  in  the  cargo  area  of  pick- 
up trucks  must  be  more  fully  addressed  for  three  rea- 
sons: over  the  past  decade,  sales  of  pickup  trucks  have 
greatly  increased;  the  cargo  area  is  not  designed  to  carry 
passengers;  and  the  safety  of  occupants  in  designated 


passenger  areas  has  been  improved  by  laws  on  using  seat 
belts  and  restraints. 

State  laws  addressing  travel  in  the  cargo  area  of  pick- 
up trucks  vary  considerably."  Only  Minnesota.  New 
Jersey.  New  Mexico,  and  California  prohibit  travel  in  the 
cargo  area  of  unenclosed  pickup  trucks.  A few  states 
restrict  travel  in  the  open  cargo  area  under  certain  con- 
ditions. In  contrast,  many  states  have  regulations  regard- 
ing securing  animals  in  the  cargo  area  of  pickup  trucks. 

Studies  that  document  the  hazards  of  travel  in  the 
cargo  area  of  pickup  trucks  can  convince  the  public  as 
well  as  legislative  bodies  and  policymakers  to  impose 
restrictions  on  this  type  of  travel.  In  keeping  with  the 
American  Academy  of  Pediatrics  policy  statement,  chil- 
dren through  18  years  of  age  should  be  prohibited  from 
traveling  in  this  nonpassenger  location.12  Manufacturers 
and  salespersons  ought  to  warn  consumers  about  the 
dangers  of  travel  in  the  cargo  area  of  pickup  trucks  and 
the  increased  risk  of  ejection  and  inform  them  that  the 
cargo  area  is  not  designed  for  passengers  and  does  not 
meet  standards  for  passenger  compartments  of  motor 
vehicles.  There  is  no  safe,  crash-tested  means  of  travel  in 
the  cargo  areas  of  pickup  trucks.  Public  policy  measures 
aimed  at  eliminating  travel  in  the  cargo  areas  of  pickup 
trucks,  as  well  as  design  features  to  provide  safe  passen- 
ger compartments  in  pickup  trucks,  will  reduce  the 
health  care  costs  and  human  tragedy  related  to  travel  in 
the  cargo  areas  of  pickup  trucks. 
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Prenatal  Substance  Use  in  a Western 
Urban  Community 

KAREN  F.  BUCHI,  MD,  and  MICHAEL  W.  VARNER,  MD,  Salt  Lake  City,  Utah 

To  assess  the  extent  of  prenatal  substance  use  in  a predominantly  white  population  in  an  urban  area 
of  the  western  United  States  and  to  develop  a risk  profile  for  this  population,  a cross-sectional  preva- 
lence study  was  done.  Prenatal  clinics  (10  public  and  10  private)  anonymously  recorded  demo- 
graphic information  about  and  collected  aliquots  of  routinely  obtained  urine  specimens  from 
women  during  prenatal  visits.  Urine  specimens  were  screened  by  enzyme  immunoassay  for  amphet- 
amines, marijuana,  cocaine,  opiates,  and  ethanol.  Of  the  935  women  screened,  92  (9.8%)  had  urine 
specimens  positive  for  one  or  more  of  these  substances.  Urine  screens  were  positive  in  56  (10.0%) 
of  562  women  attending  private  clinics  and  36  (9.6%)  of  373  women  attending  public  clinics.  Only 
7 of  the  935  women  (0.7%)  had  screens  positive  for  cocaine.  Ethanol  was  the  most  frequently 
detected  substance  in  the  private  clinic  group  (6.4%),  whereas  marijuana  was  most  common  among 
women  attending  public  clinics  (5.1%).  Although  substance  use  in  this  group  of  pregnant  women 
occurs  at  a lower  rate  and  a different  pattern  from  those  found  in  other  more  densely  populated 
areas,  the  rate  is  high  enough  to  be  of  concern  to  all  prenatal  care  professionals,  who  should  incor- 
porate substance  use  history  taking  and  selective  urine  drug  screening  into  their  routine  prenatal 
practices. 

(Buchi  KF,  Varner  MW:  Prenatal  substance  use  in  a western  urban  community.  West  J Med  1994;  161:483-486) 


Our  1991  study  of  the  prevalence  of  substance  use 
among  parturient  women  in  Utah  showed  that  the 
rate  of  substance  use  is  lower  among  pregnant  women  in 
Utah  than  among  inner-city  pregnant  women  from  other 
locations;  that  cocaine  was  detected  at  delivery  at  a 
much  lower  rate  than  reported  from  inner-city  hospitals; 
and  that  alcohol  is  the  predominant  substance  of  abuse 
in  our  parturient  patients.'  To  further  determine  the 
extent  of  substance  use  during  pregnancy  in  Utah’s  pre- 
dominantly white  population  and  to  develop  a risk  pro- 
file of  prenatal  substance  use  in  this  group,  a second 
prevalence  study  based  in  prenatal  clinics  was  done. 

Subjects  and  Methods 

During  the  summer  of  1992,  urine  specimens  and 
demographic  information  were  anonymously  collected 
from  women  at  ten  public  and  ten  private  prenatal  clin- 
ics. All  public  clinics  along  the  Wasatch  Front,  a four- 
county  area  of  high  population  density,  served  as  study 
sites.  Voluntary  participation  by  private  clinics  was 
solicited,  and  sites  were  selected  based  on  the  volume  of 
prenatal  visits  and  geographic  distribution  along  the 
Wasatch  Front. 

Clinic  staffs  were  instructed  to  collect  urine  speci- 
mens and  nonidentifying  demographic  information  on 


all  women  who  sought  prenatal  care  during  the  study 
period,  regardless  of  week  of  gestation.  After  the  initial 
collection  period,  specimens  were  collected  from 
women  only  during  their  first  prenatal  visit  to  ensure  an 
adequate  number  of  first-trimester  specimens  for  statis- 
tical analysis.  Nonidentifying  demographic  information 
collected  for  each  specimen  included  age,  race  or  eth- 
nicity, insurance  status,  zip  code  of  home  address,  pari- 
ty, week  of  gestation,  and  whether  the  woman  was 
known  by  her  care  provider  to  have  used  tobacco,  alco- 
hol, or  social  drugs  since  her  last  menstrual  period.  All 
specimens  were  delivered  to  a laboratory  certified  by  the 
National  Institute  on  Drug  Abuse  and  screened  anony- 
mously by  enzyme  immunoassay  (Syva  EMIT  Drugs  of 
Abuse  Reagent  System,  Palo  Alto,  California)  for 
amphetamines  (cutoff  level,  150  ng  per  ml),  marijuana 
metabolites  (20  ng  per  ml),  cocaine  metabolites  (150  ng 
per  ml),  methadone  ( 1 50  ng  per  ml ),  opiates  ( 1 50  ng  per 
ml),  and  ethanol  (10  mg  per  dl).  The  EMIT  system,  the 
enzyme  immunoassay  method  most  frequently  used  in 
the  United  States,2  has  moderate  to  good  sensitivity  and 
specificity — a false-positive  rate  of  3%  to  5%.3  Urine 
specimens  positive  for  amphetamines  were  subjected  to 
a second  test  to  separate  illicit  amphetamine  from 
over-the-counter  amphetamine  analogues  such  as 
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TABLE  1 —Prevalence  of  Substance  Use  Among  Women  in  Prenatal  Clinics,  Northern  Utah 


Entire  Sample 
(n=935) 

Private  Clinics 
(n-S62) 

Public  Clinics 
(n=373) 

Substance 

No.  Positive  (%) 

No.  Positive  (%) 

No.  Positive  (%) 

Ethanol 

49  (5.2) 

36 

(6.4) 

13 

(3.5) 

Marijuana 

29  (3.1) 

10 

(1.8) 

19 

(5.1) 

Opiates 

15  (1.6) 

11 

(2.0) 

4 

(11) 

Cocaine 

7 (0.7) 

1 

(0.2) 

6 

(1.6) 

Amphetamines 

1 (0.1) 

1 

(0.2) 

0 

(0.0) 

Any  of  above 

92  (9.8) 

56 

(10.0) 

36 

(9.6) 

Positive  urine,* 

negative  history) 

75  (8.0) 

49 

(8.7) 

26 

(7.0) 

Negative  urine, 

positive  history 

80  (8.6) 

25 

(4.4) 

55 

(14.7) 

Positive  urine, 

positive  history 

17  (1.8) 

7 

(1.2) 

10 

(2.7) 

Positive  prenatal 

substance  use 

172  (18.4) 

81 

(14.4) 

91 

(24.4) 

‘Urine  screen  is  positive  for  illicit  drugs,  ethanol,  or  both. 

tHistory  for  the  use  of  alcohol  or  social  drugs  since  last  menstrual  period  is  negative  or  unknown 

pseudoephedrine  or  phenylpropanolamine.  The  opiate 
screen  did  not  differentiate  between  heroin  and  prescrip- 
tion pain  relievers  that  contain  opiates. 

Statistical  analysis  included  x:  tests  f°r  univariate 
analysis  of  discrete  variables,  Student’s  t test  for  uni- 
variate analysis  of  continuous  variables,  and  logistic 
regression  for  multivariate  analysis,  using  the  Statistical 
Package  for  the  Social  Sciences  (SPSS  Inc,  1989). 

Results 

During  the  study  period,  urine  specimens  were 
obtained  from  935  of  957  (97.7%)  women  who  received 
prenatal  care.  The  women  from  whom  urine  specimens 
were  not  obtained  did  not  differ  from  the  other  women 
in  age,  race  or  ethnicity,  insurance  status,  marital  status, 
parity,  clinic  site,  or  whether  they  had  a recorded  his- 
tory of  tobacco,  alcohol,  or  drug  use  since  their  last 
menstrual  period.  Of  the  935  women  from  whom  urine 
specimens  were  obtained,  the  mean  age  was  24.7  years; 
82.6%  were  white,  48.2%  had  private  insurance,  and 
69.7%  were  married.  Of  the  935  specimens,  101  tested 
positive  for  ethanol,  marijuana,  opiates,  cocaine,  or 
amphetamines  in  92  urine  specimens,  giving  a preva- 
lence rate  for  these  substances  of  9.8%. 

Ethanol  positivity  in  the  urine  was  more  prevalent 
among  women  attending  private  clinics  than  among 
women  attending  public  clinics  (P  = .05)  (Table  1). 
Marijuana  and  cocaine  were  detected  more  frequently 
among  those  in  public  clinics  {P  = .004  and  .013,  respec- 
tively). Opiate  positivity  did  not  differ  significantly 
between  the  two  groups. 

When  the  number  of  women  with  a history  of  alco- 
hol or  social  drug  use  since  the  last  menstrual  period  but 
with  negative  urine  screens  is  added  to  the  number  of 
women  with  positive  urine  screens,  the  prevalence  rate 
for  women  with  prenatal  substance  use  rises  from  9.8% 
to  18.4%  for  the  entire  sample  (Table  1).  Women  in  pub- 


lic clinics  had  a prevalence  rate  1.7  times  higher  than 
that  for  women  in  private  clinics  (24.4%  versus  14.4%). 
Table  2 indicates  the  method  of  identifying  prenatal  sub- 
stance use  in  pregnant  women  in  both  public  and  private 
clinics. 

In  private  clinics,  women  identified  as  having  used 
substances  of  abuse  prenatally — those  with  positive  his- 
tories or  positive  drug  screens  for  illicit  substances  or 
alcohol — were  more  likely  than  women  with  negative 
histories  and  screens  to  have  Medicaid  or  no  insurance 
(P  = .01),  to  be  unmarried  (P  = .001),  and  to  have  a his- 
tory of  tobacco  use  since  the  last  menstrual  period 
(P  = .0001).  When  these  characteristics  that  are  statisti- 
cally significant  by  univariate  analysis  are  entered  into  a 
forward-stepwise  logistic  regression  model,  only  a posi- 
tive history  of  tobacco  use  remained  significant  with  an 
odds  ratio  of  0.11  (95%  confidence  interval,  0.08  to 
0.15). 

In  public  clinics,  women  identified  as  positive  for 
prenatal  substance  use  differed  in  the  measured  variables 
from  women  identified  as  negative  for  substance  use 
only  in  that  the  women  who  were  positive  were  more 
likely  to  have  had  a recent  history  of  tobacco  use 
(P=  .0001). 

Women  attending  public  clinics  for  their  first  prena- 
tal visit  were  more  likely  to  have  positive  histories  or 
drug  screens  for  prenatal  substance  use  than  women 
attending  private  clinics  for  their  first  visit,  especially  if 
their  first  visit  was  after  the  first  trimester  (Table  3).  A 
history  of  tobacco  use  since  the  last  menstrual  period 
was  the  only  demographic  characteristic  that  varied  sig- 
nificantly between  first-visit  women  in  public  clinics 
who  were  identified  as  positive  for  prenatal  substance 
use  and  those  who  were  identified  as  negative.  Women 
attending  private  clinics  for  their  first  prenatal  visit  who 
were  positive  for  prenatal  substance  use  were  more  like- 
ly to  have  Medicaid  or  no  insurance  ( P = .04)  and  to 


WJM,  November  1994 — Vol  161,  No.  5 


Prenatal  Substance  Use — Buchi  and  Varner  485 


TABLE  2.— Identifying  Substance  Use  During  Pregnancy 
by  Urine  Screen  or  History 


Women  Positive  for  Prenatal  Substance  Use 


Public  Clinics  Private  Clinics 

Identifying  Method  No.  (96)  No.  (96) 

Urine  screen  alone 26  (29)  49  (60) 

History  alone 55  (60)  25  (31) 

Both  history  and 

urine  screen 10  (11)  _7 [9] 

Total 91  (100)  81  (100) 


have  used  tobacco  since  the  last  menstrual  period 
(P  = .0001)  than  women  who  were  negative  for  prenatal 
substance  use. 

In  the  entire  cohort,  the  prevalence  of  illicit 
substances — opiates,  cocaine,  amphetamines,  and  mari- 
juana— did  not  vary  significantly  by  trimester,  even 
when  the  specimens  were  categorized  by  clinic  site. 
Ethanol  positivity  in  private  clinics  was  less  prevalent 
during  the  first  trimester  (2%)  than  during  the  second 
(8%)  and  third  (8%)  trimesters  (P  < .05).  There  were  no 
significant  differences  between  the  trimesters  for  preva- 
lence of  ethanol  positivity  in  public  clinics. 

Women  attending  private  clinics  in  urban  and  subur- 
ban northern  Utah  differed  demographically  from  those 
attending  public  clinics.  Women  from  private  clinics 
were  similar  to  the  overall  parturient  population  along 
the  Wasatch  Front  in  race  or  ethnicity  and  marital  status, 
whereas  women  attending  public  clinics  differed  signif- 
icantly from  that  population.  Public  clinics  served 
women  who  were  younger,  more  likely  to  be  of  minori- 
ty status,  more  likely  to  have  Medicaid  or  no  insurance, 
and  more  likely  to  be  single  and  primiparous  than 
women  in  the  private  clinic  cohort  (P  = .0001).  The  use 
of  tobacco,  alcohol,  or  social  drugs  since  the  last  men- 
strual period  was  also  more  likely  to  be  detected  by  clin- 
ic staff  in  women  in  public  clinics  (P  = .0001). 

Zip  code  data  were  analyzed  to  determine  if  there 
were  regional  differences  in  the  prevalence  of  use  of 


illicit  drugs  and  alcohol.  No  statistically  significant  dif- 
ferences were  found  when  comparing  prevalence  rates 
among  the  four  counties  of  the  Wasatch  Front. 

Discussion 

The  prevalence  of  substance  use  based  on  urine 
screens  among  pregnant  women  at  delivery  has  been 
reported  to  be  20.5%  at  a tertiary  obstetric  center  in 
Sacramento,  California,4 and  24%  at  an  inner-city  hospi- 
tal in  New  York  City.5  Published  rates  among  women 
attending  prenatal  clinics  vary  from  1 1.0%  in  a cohort  of 
mostly  white  women  from  rural  Missouri6  and  1 1 .0% 
among  Alabama  women  attending  public  clinics7  to 
14.8%  among  women  attending  for  their  first  prenatal 
visit  at  private  and  public  clinics  in  Pinellas  County, 
Florida.8  Our  survey  methods  were  similar  to  those  of 
the  Florida  study,  except  that  we  used  a lower  cutoff 
level  for  the  detection  of  ethanol  and  we  did  not  limit  the 
screens  to  the  first  prenatal  visit.  Both  our  overall  rate  of 
urine  drug  positivity  (9.8%)  and  the  rate  of  positivity 
among  women  at  their  first  prenatal  visit  (8.6%)  were 
lower  than  those  in  the  Florida  study.  The  rates  of  urine 
positivity  among  women  attending  private  and  public 
clinics  were  similar  in  Utah.  This  is  consistent  with  the 
findings  in  the  Pinellas  County  study.8  When  looking 
specifically  at  women  presenting  for  their  first  prenatal 
visit,  however,  the  rate  of  positivity  among  women 
attending  public  clinics  is  three  times  higher  than  the 
rate  found  among  women  attending  private  clinics.  We 
also  found  a different  drug-use  pattern  than  in  the 
Florida  study.  In  Utah,  alcohol  and  marijuana  were  the 
two  most  commonly  detected  drugs,  with  cocaine 
detected  very  infrequently.  In  Pinellas  County,  marijua- 
na and  cocaine  were  detected  most  frequently.  Both 
Pinellas  County  and  the  Wasatch  Front  are  considered 
urban  areas — population  density  greater  than  100  per- 
sons per  square  mile — and  have  predominantly  white 
populations.  The  four  counties  involved  in  our  study  are 
much  less  densely  populated — -132  to  963  persons  per 
square  mile9 — than  Pinellas  County,  which  has  3,100 


TABLE  3 —Prevalence  of  Substance  Use  Among  Women  Attending  Their  First  Prenatal  Visit 


Private  Clinics 

Public  Clinics 

1st  After  1st 

Trimester  Trimester 

(n=104)  (n=31) 

1st 

Trimester 

(n=37) 

After  1st 
Trimester 
(n=40) 

Method 

No.  Positive  (96)  No.  Positive  (96) 

No.  Positive  (96) 

No.  Positive  (96) 

Positive  urine,* 


negative  history) 

4 

(4) 

2 

(6) 

2 

(5) 

6 

(15) 

Negative  urine, 

positive  history 

7 

(7) 

1 

(3) 

3 

(8) 

6 

(15) 

Positive  urine, 

positive  history 

1 

0) 

0 

(0) 

1 

(3) 

3 

(8) 

Positive  prenatal 
substance  use 

12 

(12) 

3 

(10) 

6 

(16) 

15 

(38) 

•Urine  screen  is  positive  for  illicit  drugs,  ethanol,  or  both. 

tHistory  for  the  use  of  alcohol  or  social  drugs  since  last  menstrual  period  is  negative  or  unknown. 
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persons  per  square  mile.  The  rate  of  urine  positivity  for 
cocaine,  amphetamines,  marijuana,  and  ethanol  in  this 
study,  8.5%,  is  not  statistically  different  from  the  rate  of 
7.8%  obtained  in  our  first  study,  which  screened  women 
at  delivery.'  The  prevalence  rates  as  determined  by  urine 
screens  obtained  from  the  two  Utah  cross-sectional  stud- 
ies indicate  that  substance  use  among  pregnant  women 
in  this  community  is  lower  than  that  reported  in  other 
urban  areas  and  may  be  more  representative  of  other  less 
densely  populated  communities. 

A limitation  of  using  a one-time  urine  screen  to 
determine  the  use  of  substances  of  abuse  is  that  only 
women  who  have  used  an  illicit  substance  or  ethanol  in 
the  recent  past  will  test  positive,  but  women  who  have 
abstained  for  a short  period  of  time  will  go  undetected. 
In  our  study,  clinic  staff  recorded  whether  there  was  a 
history  of  substance  use  since  the  last  menstrual  period. 
The  prevalence  of  substance  use  among  pregnant 
women  in  northern  Utah  rises  to  a worrisome  rate  of 
18.4%  when  this  historical  information  is  taken  into 
consideration. 

Two  of  the  principal  purposes  of  this  study  were  to 
determine  the  most  useful  method  for  prenatally 
detecting  substance  use  in  this  group  and  to  gather 
information  to  develop  a risk  profile  for  substance  use. 
Proportionately  more  women  attending  public  prenatal 
clinics  were  identified  through  history  as  having 
exposed  their  fetuses  to  substances  of  abuse  than  women 
attending  private  clinics,  despite  the  fact  that  the  rate  of 
urine  positivity  for  alcohol,  drugs,  or  both  was  similar  at 
both  clinic  sites.  Public  clinics  in  Utah  use  a state  health 
department  prenatal  form  that  has  a specific  area  devot- 
ed to  substance  use  history.  The  answers  to  the  history 
questions  on  substance  use  are  used  in  the  ongoing  risk 
assessment  of  women  receiving  prenatal  care  at  public 
sites.  Private  clinics  do  not  use  this  form  consistently 
and  may  rely  on  personal  characteristics  of  a woman  to 
determine  whether  questions  are  asked  regarding  sub- 
stance use.  Our  results,  though,  did  not  identify  particu- 
lar characteristics  that  could  differentiate  between  users 
and  nonusers  in  this  group  of  pregnant  women  except  a 
history  of  tobacco  use.  Other  investigators  have  com- 
mented on  the  poor  reliability  of  a routine  medical  his- 
tory to  predict  positivity  of  a urine  drug  screen.5,1"  We 
found  that  in  private  clinics,  88%  of  women  with  a pos- 
itive urine  screen  had  negative  histories  of  substance 
use.  In  public  clinics,  72%  of  women  with  positive  urine 
screens  had  negative  histories  of  substance  use.  Even 
though  the  drug  history-taking  missed  many  of  the 
women  with  positive  urine  screens,  the  difference 
between  the  prevalence  of  positive  histories  for  sub- 
stance use  at  both  clinic  sites  suggests  that  incorporating 
specific  questions  regarding  substance  use  into  routine 
prenatal  care  will  increase  the  likelihood  of  detecting 
substance  use  problems. 

Relying  solely  on  a substance  use  history,  however, 
would  have  missed  a substantial  number  of  the  sub- 
stance users  who  were  identified  through  urine  screens, 


even  at  public  clinics  where  substance  use  histories  are 
routinely  taken.  Investigators  have  recommended  that 
urine  toxicologic  screens  be  incorporated  into  routine 
prenatal  care  work  in  communities  where  the  rates  of 
urine  positivity  for  illicit  substances,  especially  cocaine, 
are  substantially  higher  than  those  found  in  northern 
Utah.5,10  Some  have  commented  that  routine  urine  drug 
testing  may  not  be  cost-effective  in  areas  of  relatively 
low  prevalence.10 This  was  the  case  in  a private  obstetric 
group  in  Colorado  that  had  a rate  of  cocaine  positivity 
similar  to  that  in  our  community,  which  led  to  the  rec- 
ommendation that  taking  a substance  use  history  and  the 
results  of  a physical  examination  be  the  initial  drug 
screen  in  pregnant  patients."  The  relatively  low  rates  for 
illicit  substances  on  urine  screens  among  pregnant 
women  in  our  community  when  compared  with  inner- 
city  areas  do  not  justify  a recommendation  for  routine 
prenatal  drug  screening  for  all  women.  A selective  use  of 
urine  drug  screens  in  conjunction  with  taking  routine 
histories  of  substance  use  may  help  to  identify  sub- 
stance-using  women.  Our  study  found  only  one  charac- 
teristic, a history  of  tobacco  use,  to  be  significantly  relat- 
ed to  substance  use.  Further  research  that  will  gather 
more  detailed  information  about  these  women  is  needed 
to  develop  a more  discriminating  risk  profile. 

Our  study  further  confirms  that  substance  use  among 
pregnant  women  in  this  western,  urban,  white  popula- 
tion occurs  at  a lower  rate  and  in  a different  pattern  from 
that  found  in  more  densely  populated  urban  areas,  espe- 
cially in  regard  to  cocaine  use.  The  rate  is  high  enough, 
however,  to  prompt  all  providers  of  prenatal  care  to 
incorporate  substance  use  histories  and  selective  urine 
drug  screening  into  their  routine  prenatal  practices. 
Emphasis  on  asking  about  and  testing  for  substance  use 
during  prenatal  visits  will  help  identify  pregnant  women 
with  recent  substance  use  and  increase  the  opportunities 
for  education  and  intervention. 
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Colorectal  Cancer 

A New  Look  at  an  Old  Problem 

Discussant 

NEIL  W.  TORI  BARA,  MD,  PhD 

This  discussion  was  selected  from  the  weekly  staff  conferences  in  the  Department  of  Medicine,  University  of  California, 
San  Francisco.  Taken  from  a transcription,  it  has  been  edited  by  Nathan  M.  Bass,  MD,  PhD,  Associate  Professor  of  Medi- 
cine, under  the  direction  of  Lloyd  H.  Smith  Jr,  MD,  Professor  of  Medicine  and  Associate  Dean  in  the  School  of  Medicine. 


Homer  A.  Boushey,  md*:  Colorectal  cancer  is  a highly 
prevalent  health  problem.  The  combined  factors  of  a long 
natural  history,  familial  susceptibility,  and  endoscopic 
accessibility'  of  this  malignant  disorder  and  its  precursor 
lesions  offer  a unique  opportunity  to  understand  the  mo- 
lecular genetics  involved  in  the  pathogenesis  of  colorec- 
tal cancer  and  to  develop  techniques  and  strategies  for  its 
early  detection  and  prevention.  Recent  progress  toward 
the  realization  of  these  goals  has  been  exciting  and  is 
reviewed  in  this  conference  by  Neil  Toribara,  MD. 

Neil  W.  Toribara,  md,  PhDt:  Colorectal  cancer  is  a 
major  health  problem  in  the  United  States.  Cancer  is  the 
second  leading  cause  of  death  in  this  country,  behind 
only  atherosclerotic  cardiovascular  disease,  and  colorec- 
tal cancer  is  the  second  leading  cause  of  death  from 
malignant  neoplasms.  This  year  an  estimated  157,000 
cases  will  be  diagnosed  and  56,000  deaths  will  result 
from  colorectal  cancer.  The  lifetime  probability  of  colon 
cancer  developing  is  approximately  1 in  15,  or  about 
6%.  Despite  major  advances  in  diagnostic  and  therapeu- 
tic technology,  new  understanding  of  some  of  the  molec- 
ular changes  occurring  during  colorectal  carcinogenesis, 
and  the  inclusion  of  some  form  of  screening  in  the  health 
maintenance  programs  of  many  patients,  the  mortality 
from  this  disease  remains  high  at  slightly  less  than  50%.' 

In  this  discussion  I will  briefly  outline  our  current 
understanding  of  etiologic  factors  in  colorectal  cancer  and 
the  prognosis  of  this  disease  with  current  therapy  and  fol- 
low with  a more  detailed  account  of  two  areas  in  which 
important  advances  are  being  made,  molecular  pathogen- 
esis and  early  detection. $ 


*Professor  and  Vice  Chair.  Department  of  Medicine.  University  of  California, 
San  Francisco  (UCSF).  School  of  Medicine. 

t Assistant  Professor,  Department  of  Medicine,  UCSF  School  of  Medicine, 
and  Research  Associate,  Department  of  Veterans  Affairs,  San  Francisco. 

+See  also  the  editorial  by  D.  J.  Ahnen,  MD.  "How  to  Capture  a Revolution."  on 
pages  523-525  of  this  issue. 


Etiologic  Factors 

Epidemiologic  and  experimental  studies  suggest  that 
factors  involved  in  the  development  of  colorectal  cancer 
can  be  divided  into  exogenous  and  endogenous  cate- 
gories. The  exogenous  factors  include  environmental 
toxins  and  dietary  components,  and  the  endogenous  fac- 
tors include  oncogenes  or  tumor  suppressors  and  possi- 
bly metabolic  abnormalities. 

The  effect  of  environmental  elements  is  evident 
when  the  rate  of  colorectal  cancer  development  is  exam- 
ined in  populations  migrating  from  a region  with  low 
rates  to  a region  with  a high  rate.2  Figure  1 shows  the 
incidence  of  colon  cancer  in  the  Japanese  population  and 
the  United  States  white  population  at  age  60. 2,3  The  issei 
(the  emigrants  to  the  United  States)  had  an  incidence 
that  is  higher  than  that  of  their  Japanese  counterparts, 
but  considerably  lower  than  that  of  the  white  population. 
But  the  nisei,  the  first  generation  to  be  born  and  raised  in 
the  United  States,  acquired  essentially  the  same  inci- 
dence of  colorectal  cancer  as  that  of  the  indigenous 
whites.  Similar  statistics  have  been  reported  in  European 
emigrants  to  the  United  States  and  Polish  emigrants  to 
Australia.4  The  rapid  acquisition  of  this  higher  rate  of 
colorectal  cancer  development  is  almost  certainly  due  to 
environmental  or  dietary  factors,  or  both. 

A number  of  dietary  elements  have  been  suggested, 
some  of  which  are  listed  in  Table  1.  The  protective 
effects  of  fiber  may  be  a combination  of  decreasing  the 
transit  time  of  intestinal  contents,  diluting  and  binding 
of  possible  toxins,  and  complex  alterations  of  the  bacte- 
rial biochemical  milieu.  These  have  the  net  effect  of 
decreasing  the  amount  of  biologically  active  possible 
carcinogens  available  and  their  contact  time  with  the 
bowel  mucosa.5  High  fat  intake  has  also  been  associated 
with  an  increased  risk  for  colorectal  cancer,  possibly  by 
inducing  increased  amounts  of  bile  acid  synthesis.  These 
bile  acids  are  metabolized  by  bacteria  in  the  colon  to 
secondary  bile  acids  that,  although  they  themselves  are 
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ABBREVIATIONS  USED  IN  TEXT 

FAP  = familial  adenomatous  polyposis 

FOBT  = fecal  occult  blood  test 

HNPCC  = hereditary  nonpolyposis  colon  cancer 

not  carcinogenic,  potentiate  the  effects  of  carcinogens.6 
Experimental  evidence  suggests  that  calcium,7  folate,8 
fish  oil,7  and  vitamins  A,  C,  and  EI(U1  may  have  protec- 
tive effects  against  the  development  of  colorectal  cancer. 
Recently  reports  have  suggested  that  patients  on  a low- 
dose  aspirin  regimen  had  a substantially  lower  rate  of 
colon  cancer  development  than  controls.121-'  This,  along 
with  reports  of  the  efficacy  of  sulindac  in  causing  polyp 
regression  in  some  patients  with  familial  polyposis,14 
suggests  that  an  inhibition  of  prostaglandin  synthesis 
may  protect  against  the  development  of  cancer. 

The  endogenous  or  genetic  factors  vary  widely  in 
their  contribution  to  the  genesis  of  colorectal  cancer.  In 
some  polyposis  syndromes  and  cases  of  hereditary  non- 
polyposis colon  cancer  (HNPCC)  that  include  kindreds 
with  colon  cancer  alone  (Lynch  syndrome  type  I)  and 
colon  cancer  as  part  of  a spectrum  of  malignant  neo- 
plasms (Lynch  syndrome  type  II),  the  colorectal  cancer 
inheritance  is  autosomal  dominant  and  the  genetic  con- 
tribution is  clear.1516  Even  in  patients  with  relatives  who 
have  had  either  colon  cancer  or  adenomatous  polyps, 
however,  the  risk  of  colorectal  neoplasms  developing  is 
greater  than  in  an  age-matched  population,  depending 
on  the  number  of  relatives,  the  degree  of  relatedness,  and 
the  age  of  onset  of  the  disease  in  those  relatives. 

Prognosis  of  Colorectal  Cancer 
With  Current  Therapy 

Figure  2 shows  the  distribution  of  colorectal  cancers. 
Over  the  past  several  decades,  a relative  shift  has 
occurred  in  the  distribution  of  these  cancers  toward  the 
proximal  colon  that  has  made  progressively  fewer  of 
these  lesions  accessible  to  digital  rectal  or  rigid  sigmoid- 
oscopic  examination.  About  60%  of  colon  cancers  are 
distal  to  the  splenic  flexure  and  thus  within  the  reach  of 
a 60-cm  flexible  sigmoidoscope.17  In  patients  with 
HNPCC,  however,  about  70%  of  the  cancers  will  be 
proximal  to  the  splenic  flexure,  making  flexible  sig- 
moidoscopy inadequate  as  a surveillance  method. 

The  prognosis  of  patients  with  colon  cancer  depends 
on  the  stage  at  diagnosis.  The  most  commonly  used 
systems  are  modifications  of  the  staging  proposed  by 
Cuthbert  Dukes  in  1932.  Table  2 shows  the  Turnbull  mod- 
ification18 of  the  Dukes’  staging  system  for  colorectal  car- 
cinomas along  with  five-year  survival  rates.19'22  A malig- 
nant lesion  confined  to  the  mucosa  is  known  as  carcino- 


TABLE 1 —Possible  Dietary  Components  in  Colorectal  Carcinogenesis 

Protective  Effects 

Increases  Risk 

Fiber 

Fat  intake 

Calcium 

Folate  deficiency 

Salicylates 

Carcinogen  ingestion 

Vitamins  A,  C,  and  E 

Figure  1. — Japanese  emigrants  to  the  United  States  (issei)  have 
a higher  incidence  and  mortality  from  colon  cancer  than  the 
)apanese  in  Japan.  The  first  generation  born  and  raised  in  the 
United  States  (nisei)  has  acquired  the  same  colon  cancer  inci- 
dence and  mortality  as  the  US  white  population  (data  from 
Haenszel  and  Kurihara2;  adapted  by  permission  from  Daniel 
Podolsky,  MD,  and  Milner-Fenwick  Company’). 

ma  in  situ.  Because  there  are  no  lymphatics  within  the 
mucosa,  these  lesions  are  thought  to  have  no  metastatic 
potential,  and  therefore  surgical  or  endoscopic  excision 
(when  possible)  of  these  lesions  is  considered  to  be  cura- 
tive. Invasive  cancers  are  staged  according  to  their  degree 
of  penetration  through  the  bowel  wall  (stages  A and  B), 
spread  to  local  lymph  nodes  (stage  C),  and  the  presence 
of  distant  metastases  (stage  D).  The  survival  statistics  for 
patients  with  stage  C2  or  D lesions  may  improve  in  the 
future,  however.  Recent  studies  showed  that  about  65%  of 
patients  with  stage  C lesions  treated  with  surgery  and  the 
chemotherapeutic  combination  of  fluorouracil  and  lev- 
amisole  hydrochloride  were  disease-free  five  years  after 
diagnosis.23  A number  of  studies  have  reported  success  in 
surgically  treating  isolated  hepatic  and  pulmonary  metas- 
tases. Only  a few  patients  with  stage  D disease  are  candi- 
dates for  such  treatment,  however.24  Studies  have  not 
shown  a significant  advantage  in  treating  rectal  cancers 
with  fluorouracil  and  levamisole,  and  patients  are  usually 
given  irradiation  combined  with  adjuvant  fluorouracil. 

Pathogenesis  of  Colorectal  Cancer 

Carcinogenesis  is  thought  in  most  cases  to  be  a mul- 
tistep process,  with  the  first  step  involving  the  acquisi- 
tion of  a heritable  mutation  in  DNA.25  This  alters  the 
growth  characteristics  of  a previously  normal  cell, 
which,  in  the  case  of  colorectal  cancer,  results  in  an 
abnormally  proliferating  focus  of  cells  that  is  morpho- 
logically identifiable  as  an  adenomatous  polyp.  These 
abnormally  proliferating  but  still  “benign”  cells  are  pre- 
disposed to  undergoing  further  genetic  changes  that  may 
result  in  cells  with  an  overtly  malignant  phenotype.  This 
multistep  theory  of  colorectal  carcinogenesis  implies 
two  major  concepts:  that  colorectal  adenomas  are  pre- 
malignant  lesions  and  that  malignant  lesions  should 
have  more  genetic  abnormalities  than  premalignant 
lesions.  I will  explore  each  of  these  points  briefly. 
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TABLE  2.— Modified  Dukes'  Classification  for  Colorectal  Cancer* 
With  5-Year  Survival  by  Stager 


Dukes' Stage  Extent  ol  Tumors  5-Year  Survival,  % 

A Limited  to  submucosa  90-95 

B Into  muscular  layers  of  the  colon 

B1 Into  muscularis  propria;  no  nodal 

metastases  90 

B2 Through  serosa;  no  nodal  metastases  75 

C Regional  nodal  metastases 

Cl 1-4  regional  nodes  65 

C2 >4  regional  nodes  42 

D Distant  metastases  >5 


•From  Turnbull.18 

tFrom  Newland  et  al,”  Turnbull  et  al,*  and  the  Gastrointestinal  Tumor  Study  Group.- 
Some  surgical  series  report  different  survival  figures  (Moertel  et  aP3)- 


The  first  point  is  the  so-called  adenoma-carcinoma 
hypothesis.  Evidence  from  epidemiologic  studies  of 
sporadically  occurring  colonic  adenomas  and  carcinomas 
and  familial  polyposis  syndromes  strongly  suggests  that 
adenomas  precede  carcinomas  by  five  to  ten  years.15-26 
Histologic  studies  show  a continuum  of  increasing  polyp 
size  and  dysplasia  from  simple  tubular  adenomas  to 
malignant  neoplasms  that  correlates  well  with  an  increas- 
ing risk  of  containing  malignant  foci  (Table  3).29  These 
findings,  along  with  the  frequent  coexistence  of  adeno- 
matous and  malignant  tissue  within  the  same  lesion,  add 
considerable  weight  to  this  hypothesis.27'2'1 

Thus,  if  colorectal  adenomas  are  precursors  to  carci- 
noma, then  proving  this  hypothesis  would  appear  to  be 
relatively  straightforward;  that  is,  the  removal  of  adeno- 
mas should  markedly  decrease  the  incidence  of  colorectal 
cancer.  The  idea,  however,  that  adenomas  are  premalig- 
nant  lesions  has  gained  such  strong  support  that  it  is 
considered  unethical  to  have  a study  group  in  which  ade- 
nomas are  not  removed.  As  a result,  investigators  have  had 
to  use  historical  data  to  determine  the  expected  number  of 
colon  cancers  in  a given  population  as  a control  group. 
Patient  selection  in  these  studies  has  also  been  criticized. 
With  that  in  mind,  studies  have  shown  that  removing  all 
polyps  decreases  the  expected  rate  of  rectal  cancer  devel- 
opment by  70%  (polypectomies  during  rigid  sigmoid- 
oscopy)3* and  that  of  colorectal  cancer  by  57%  to  87% 
(polypectomies  during  total  colonoscopy).31  Thus,  the  evi- 
dence strongly  supports  the  theory  that  adenomas  are  pre- 
malignant  lesions.  Malignant  lesions  arising  in  patients 
with  inflammatory  bowel  disease,  the  flat  adenoma  syn- 
drome,32 and  HNPCC  may  not  have  a clear  adenomatous 
polyp  phase.  These  conditions  make  up  a small  percent- 
age of  the  total  number  of  cases  of  colorectal  cancer, 
however. 

Molecular  Genetic  Events  in 
Colorectal  Carcinogenesis 

Molecular  studies  of  the  roles  played  by  oncogenes 
and  tumor  suppressors  during  cell  replication  clearly  indi- 
cate that  replication  is  controlled  at  several  levels  extend- 
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Figure  2. — The  schematic  shows  the  distribution  of  colorectal 
cancers. 


ing  from  the  external  cellular  milieu  to  the  innermost 
parts  of  the  nucleus.  Because  the  multistep  theory  of 
carcinogenesis  predicts  that  as  a cell  proceeds  toward 
malignancy,  a number  of  genetic  alterations  will  occur,  it 
follows  that  these  alterations  would  occur  in  proteins  that 
are  control  points  for  cellular  replication.25  A process  as 
vital — and,  if  uncontrolled,  possibly  lethal — as  cell  repli- 
cation would  be  expected  to  have  controls  at  several 
levels,  and  the  most  commonly  held  view  is  that  the  key 
proteins  at  these  control  points  are  proto-oncogenes  and 
tumor  suppressors.  The  multitude  of  proto-oncogenes  or 
tumor  suppressors  currently  known  suggests  that  the 
number,  chronology,  and  identity  of  these  genetic  alter- 
ations need  not  be  the  same  in  each  neoplasm,  but  that, 
overall,  malignant  lesions  should  have  more  mutations 
than  premalignant  lesions.  Because  of  fiberoptic  technol- 
ogy, it  has  become  relatively  easy  to  obtain  fresh  speci- 
mens from  all  stages  of  colorectal  cancer  development, 
making  studies  of  the  genetic  changes  occurring  during 
carcinogenesis  possible. 

In  a landmark  study,  Vogelstein  and  co-workers 
examined  the  frequency  of  several  genetic  alterations 
known  to  be  present  in  many  colon  cancers,  that  is,  ras 
gene  mutations  and  chromosomal  deletions  on  5q  (ade- 
nomatous polyposis  coli  gene,  which  is  mutated  in  both 
familial  adenomatous  polyposis  [FAP]  and  Gardner's 
syndrome),  18q  ( DCC  [“deleted  in  colon  cancer”]),  and 
17p  (P53),  and  correlated  these  alterations  with  their 
“position”  in  the  adenoma-carcinoma  sequence.33  Their 
data  suggested  that  a general  chronologic  order  of  genet- 
ic alterations  can  be  made — that  is,  5q,  ras,  18q,  17p 
(Figure  3),33JJ  although  the  order  was  by  no  means 
invariable;  and  that  a strict  chronologic  order  of  genetic 
alterations  is  not  as  important  as  their  accumulation  in 
the  development  of  colorectal  cancer  (Figure  4). 
Subsequent  work  in  experimental  systems  has  suggested 
that  correcting  the  defects  in  tumor  suppressor  genes 
will  inhibit  tumorigenicity.35-36 

Because  knowledge  regarding  the  genetic  changes 
involved  in  colorectal  carcinogenesis  has  been  accumulat- 
ing so  rapidly,  it  is  easy  to  forget  that  the  story  is  far  from 
complete.  Recently  regions  on  chromosomes  2 and  3 have 
been  linked  with  most  of  the  HNPCC  kindreds.37-11 
Hereditary  nonpolyposis  colorectal  cancer  is  strongly 
associated  with  a phenotypic  pattern  of  genomic  instabil- 
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Figure  3. — Genetic  alterations  are  shown  during  the  adenoma-carcinoma  sequence.  Although  this  graph  shows  the  most  common 
chronology,  the  accumulation  of  abnormalities  rather  than  their  specific  order  is  probably  more  important  in  developing  the  malig- 
nant phenotype  (from  Vogelstein  et  aP;  reproduced  from  Bresalier  and  Toribara34  with  permission  from  the  authors,  WB  Saunders 
Company,  and  Appleton  & Lange  Publishing  Company). 


ity  in  the  DNA  of  the  cancers,  that  is,  replication  errors. 
This  pattern  is  also  present  in  the  tumors  of  approximate- 
ly 15%  of  persons  having  “sporadic  cancers,”  suggesting 
that  this  abnormality  may  play  a role  considerably  beyond 
the  classic  HNPCC  families.37,42-43  Candidate  genes  desig- 
nated HMSH2  (chromosome  2)  and  hMLHl  (chromosome 
3)  are  the  human  homologues  to  DNA  repair  enzymes 
found  in  Escherichia  coli  and  yeast  that  are  known  exper- 
imentally to  cause  a similar  pattern  of  genomic  instabili- 
ty.34*'39" Thus,  although  their  role  in  the  progression  to 
cancer  has  not  yet  been  defined,  many  investigators  feel 


TABLE  3— Risk  of  Carcinoma  by  Adenoma  Size,  Histologic  Type, 

and  Degree  of  Dysplasia * 

Risk  Factor 

Patients  With  Carcinoma,  % 

Adenoma  size,  cm 

<1 

1.3 

1 to  2 

9.5 

>2 

46.0 

Histologic  type 

Tubular 

4.8 

Tubulovillous 

22.5 

Villous 

40.7 

Degree  of  dysplasia 

Mild 

5.7 

Moderate 

18.0 

Severe 

34.5 

•Adapted  from  Itzkowitz  and  Kim.* 

that  the  discovery  of  these  genes  may  yield  clues  to  the 
genetic  instability  that  characterizes  colon  carcinogenesis, 
both  in  familial  and  in  sporadic  colon  cancers.  Knowledge 
about  the  possible  functions  of  the  other  genes  involved  in 
colon  carcinogenesis  is  also  accumulating.  The  tumor 
suppressor  gene  P53  appears  to  be  involved  in  ensuring 
DNA  fidelity  by  controlling  the  progression  of  cells 
through  the  cell  cycle45  whereas  APC  and  DCC  gene  prod- 
ucts may  be  involved  in  cell-cell  interactions  (such  as  con- 
tact inhibition),46,47  and  ras  may  be  involved  in  growth 
signal  transduction.48  Other  such  discoveries  will 
undoubtedly  be  forthcoming  from  these  molecular  genet- 
ics studies. 

Screening  for  the  Early  Detection 
of  Colorectal  Cancer 

Screening  for  colorectal  cancer  is  an  area  of  both 
progress  and  controversy.  The  rationale  for  developing  a 
screening  program  is  clear.  Colorectal  cancer  is  a sub- 
stantial health  problem  that  is  potentially  preventable  in  a 
premalignant  stage  (given  the  therapeutic  capabilities  of 
fiberoptic  endoscopy)  or  curable  in  the  early  stages  of 
malignancy  by  surgical  treatment.  The  primary  preven- 
tion of  malignancy  is  not  possible  because  the  agents  that 
are  responsible  for  initiating  the  malignant  process  have 
not  yet  been  identified.  Therefore,  the  goal  of  a colorectal 
cancer  screening  program  is  to  improve  morbidity  and 
mortality  by  allowing  neoplasms  to  be  identified  at  a pre- 
malignant or  potentially  curable  malignant  stage  while 
maintaining  patient  acceptability  and  treatment  cost- 
effectiveness.  Because  screening  the  entire  United  States 
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Figure  4. — The  accumulation  of  genetic  alterations  (ros  point  mutations,  t7p/P53,  18q/DCC,  and  5q/4PC  deletions)  is  shown  as  a 
function  of  position  in  the  adenoma-carcinoma  spectrum  (adapted  from  Vogelstein  et  al33  with  permission  from  the  authors  and  the 
Massachusetts  Medical  Society). 


population  is  not  practical,  the  identification  of  subgroups 
at  increased  risk  for  colorectal  cancer  is  important. 

Table  4 lists  some  of  the  risk  factors  approximately 
in  order  of  increasing  risk  of  colorectal  cancer  develop- 
ing. Age  itself  is  a risk  factor.24  Before  age  40,  the  inci- 
dence of  colorectal  cancer  in  the  general  population  is 
less  than  1 per  100,000.  This  incidence  then  begins  to 
rise  and  roughly  doubles  with  each  decade  after  age  50, 
reaching  almost  500  per  100,000  by  age  80.  Having  a 
single  first-degree  relative  with  colorectal  neoplasm(s)49 
or  a history  of  genitourinary  or  breast  cancer  carries  a 
slightly  increased  risk  for  colon  cancer,  perhaps  on  the 
order  of  1.5-  to  2-fold  over  the  general  population. 
Whether  this  slightly  increased  risk  is  due  to  the  inclu- 
sion of  patients  with  HNPCC  (Lynch  II  syndrome)  or 
truly  represents  an  increased  risk  for  sporadic  adenomas 
and  carcinomas  is  not  clear. 

Several  conditions  are  listed  as  conferring  a moder- 
ately increased  risk  for  colon  cancer.  These  include 
Crohn’s  disease,50  having  two  first-degree  relatives  with 
colorectal  cancer,16  and  having  had  colorectal  cancer.17 
Inflammatory  bowel  disease,  specifically  ulcerative  co- 
litis, has  traditionally  been  associated  with  an  increased 
risk  for  colorectal  cancer.  More  recently,  it  has  been  rec- 
ognized that  patients  with  Crohn’s  colitis  are  also  at 
increased  risk,  although  at  a longer  duration  of  disease 
and  lower  incidence  than  with  ulcerative  colitis,  perhaps 
because  the  proportion  of  involved  colonic  mucosa  in 
patients  with  Crohn’s  colitis  is  usually  lower  than  with 
ulcerative  colitis.  Epidemiologic  studies  suggest  that 
patients  with  two  first-degree  relatives,  although  not 
necessarily  meeting  the  strict  criteria  for  HNPCC  (dis- 


cussed later),  may  have  a fivefold  to  sixfold  higher  risk 
of  colon  cancer  developing  than  a “normal”  population. 
There  is  also  evidence  that  the  development  of  so-called 
sporadic  adenomatous  polyps  has  an  inherited  compo- 
nent.51 Patients  with  previous  adenomatous  polyps  are 
also  thought  to  be  at  a moderately  increased  risk  if  their 
polyps  were  multiple,  larger  than  1 cm,  or  had  an  unfa- 
vorable cellular  pattern — that  is,  moderate  to  severe 
atypia  or  carcinoma  in  situ.  Surprisingly,  a previous 
colon  cancer  does  not  seem  to  confer  a substantially 
greater  risk  for  colorectal  cancer  than  having  a large  ade- 
noma or  one  with  an  unfavorable  histologic  type,  unless 
other  neoplasms  are  present  at  the  time  of  diagnosis.24 

A number  of  conditions  are  associated  with  a high 
risk  for  colon  cancer.  Ulcerative  colitis  increases  the  risk 
of  colorectal  cancer,  although  the  magnitude  of  the  risk 
is  not  known  with  certainty.  The  risk  begins  to  rise  seven 


TABLE  4 .—Patient  Characteristics  of  Those  at  increased  Risk 
(Miid,  Moderate,  or  High)  for  Colorectal  Cancer 

Increased  Risk  Patient  Characteristic 

Mild  Age  over  40 

First-degree  relative  with  colorectal  neoplasm 
History  of  genitourinary  or  breast  cancer 
Moderate  Crohn's  disease 

Previous  colon  cancer 
Previous  adenomatous  polyps  (multiple, 
large,  or  high  degree  of  dysplasia) 

2 First-degree  relatives  with  colon  cancer 

High  Ulcerative  colitis  (long  duration) 

Hereditary  nonpolyposis  colon  cancer 
Familial  adenomatous  polyposis  or 
Gardner's  syndrome 
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TABLE  5.- -Screening  Trials  Using  Fecal  Occult  Blood  Testing 
(FOBT)* 


Cohort  Size,  Positive  FOBT,  Dukes'  Stage  A or  B Concert 
Location  in  thousands  % Screened  Croup,  % Control  Croup,  % 


Sweden 

..  27 

1.9 

65 

33 

England 

. 107 

2.1 

90 

40 

New  York 

. 22 

1.7 

65 

33 

Minnesota . . . 

. 48 

2.4 

78 

35 

Denmark 

. 62 

1.0 

81 

55 

•Data  from  Vasen  et  al,”  Simon,58  Hardcastle  et  al,59  Kewenter  et  al,60  Kronborg  et  al,61 
Winawer  et  al,63  Thomas  and  Hardcastle,64  Kewenter  et  al,65  and  Kronborg  et  al.66  Adapted 
from  Bresalier  and  Kim'7  with  permission  from  the  authors  and  WB  Saunders  Company. 

tin  each  case  a higher  percentage  of  possibly  curable  Dukes'  A and  B lesions  were  diag- 
nosed in  the  screened  group  than  in  an  unscreened  control  group  (see  text). 


to  ten  years  after  the  onset  of  the  disease,52  with  several 
large  studies  indicating  that  the  cumulative  risk  of  colon 
cancer  developing  is  approximately  5%,  15%,  and  25% 
after  20,  30,  and  35  years  of  disease  duration,  respec- 
tively. Several  factors  such  as  young  age  at  onset,  greater 
extent  or  severity  of  colitis,  and  the  presence  of  dyspla- 
sia on  initial  surveillance  colonoscopy  may  define  sub- 
populations at  increased  risk  for  colorectal  cancer.5-'"56 
Familial  adenomatous  polyposis  and  Gardner’s  syn- 
drome are  autosomal  dominantly  inherited  syndromes 
linked  to  abnormalities  in  the  APC  gene  in  which  colon 
cancer  will  develop  in  virtually  100%  of  affected 
patients  without  intervention. 

The  realization  that  more  colonic  neoplasms  have  a 
hereditary  component  than  was  previously  thought  has 
fueled  interest  in  HNPCC  (including  Lynch  syndromes  I 
and  II).  This  hereditary  syndrome  until  recently  was 
defined  solely  by  strict  historical  criteria: 

• Three  or  more  relatives  have  histologically  verified 
colorectal  cancer,  one  of  whom  is  a first-degree  relative 
of  the  other  two; 

• Colorectal  cancer  involves  at  least  two  generations; 
and 

• One  or  more  colorectal  cancer  cases  are  diagnosed 
before  age  50. 57 

Using  these  strict  criteria  may  well  underestimate  the 
prevalence  of  HNPCC,  however,  because  some  families 
with  a clear  predilection  for  colon  cancer  do  not  meet  all 
of  these  criteria.  The  recently  described  genetic  defects 
on  chromosomes  2 and  3 appear  to  be  the  abnormality 
present  in  most  of  these  kindreds.-'742  The  fact  that  a sub- 
stantial number  of  HNPCC  families  are  not  linked  to 
these  two  genetic  loci  indicates  that  this  syndrome  may 
be  caused  by  several  different  genetic  abnormalities  that 
may  differ  in  their  clinical  characteristics  and  genetic 
penetrance. 

What  methods  can  be  used  for  screening?  A careful 
history  can  uncover  previous  polyps  or  cancer  as  well  as 
a genetic  predisposition.  Physical  examination  is  rarely 
helpful,  particularly  with  the  shift  of  colonic  neoplasms 
toward  the  right  colon.  Symptoms  are  nonspecific  and 


tend  to  occur  late  in  the  course  of  colorectal  cancer.  At 
present  no  available  serum  biomarkers  have  sufficient 
sensitivity  and  specificity  for  use  in  colorectal  cancer 
screening.  Carcinoembryonic  antigen  levels  can  be  used 
to  monitor  recurrences  in  patients  having  undergone 
apparent  curative  resections  for  carcinoembryonic  anti- 
gen-positive colon  cancer.  Sigmoidoscopy  is  extremely 
sensitive  and  specific  to  the  extent  of  the  examination 
and  has  recently  been  shown  to  reduce  the  mortality 
from  cancer  of  the  rectum  and  distal  colon  when  used  as 
a screening  modality.  Both  colonoscopy  and  air-contrast 
barium  enema  have  the  advantage  of  examining  the 
entire  colon,  but  neither  procedure  is  currently  recom- 
mended for  primary  screening. 

The  most  common  currently  used  screening  method 
is  fecal  occult  blood  testing  (FOBT)  using  guaiac  as  a 
colorimetric  indicator  for  pseudoperoxidase  activity 
(hemoglobin  possesses  such  activity)  in  the  stool. 
Studies  indicate  that  cancers  in  the  right  colon  result  in 
a daily  blood  loss  of  about  9 ml  and  cancers  in  the  left 
colon  about  2 ml  per  day.  Normal  daily  gastrointestinal 
blood  loss  is  less  than  2 ml  per  day.  Only  polyps  larger 
than  1 .5  cm  in  diameter  consistently  cause  a blood  loss 
of  more  than  2 ml  per  day.58  In  theory,  it  should  be  pos- 
sible to  identify  most  patients  with  colon  cancer  and 
some  with  large  polyps  by  examining  the  stool  for 
abnormal  amounts  of  blood.  In  practice,  however, 
dietary  factors  and  noncolonic  blood  loss  into  the  gas- 
trointestinal tract  cause  a considerable  number  of  false- 
positive tests,  particularly  when  the  tests  are  adjusted 
to  detect  blood  loss  near  the  2-ml-per-day  level. 
Nonrehydrated  guaiac-based  FOBTs  will  give  positive 
results  in  about  2%  of  the  population  (Table  5)17-59"66 
while  missing  about  40%  of  colon  cancers  and  60%  of 
polyps  greater  than  1 cm  in  size.67  Workups  for  positive 
FOBTs  will  yield  no  disease  in  about  50%  of  cases. 
Immunologic  tests  (specific  for  human  hemoglobin) 
could  improve  the  specificity  of  a positive  FOBT,  and 
preliminary  results  have  been  somewhat  encouraging. 
Another  possible  approach  to  improving  the  specificity 
of  FOBT  might  be  the  use  of  a two-tiered  system  of  test- 
ing.67 Even  small  improvements  in  specificity  could  have 
a major  influence  on  cost-effectiveness  when  one  con- 
siders screening  programs  involving  millions  of  people. 

Having  presented  the  disadvantages  of  fecal  occult 
blood  testing,  we  might  ask  whether  screening  using 
FOBT  is  effective  in  decreasing  mortality  from  colon 
cancer.  A number  of  large  trials  have  suggested  that  a 
higher  percentage  of  colorectal  cancers  in  the  screened 
population  will  be  discovered  in  patients  with  stage  A or 
B cancer  than  in  unscreened  controls — that  is,  in  stages 
where  the  cancers  have  a relatively  high  chance  of  cure 
(Table  5).  Two  recent  studies  have  also  indicated  that 
annual  FOBT  screening  decreases  the  mortality  from 
colorectal  cancer  by  as  much  as  33%.68'69  Given  these 
results,  arguments  opposing  the  use  of  FOBT  as  a 
screening  modality  on  the  basis  of  a lack  of  proven  effi- 
cacy have  been  weakened.  The  major  criticism  remain- 
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ing  is  the  cost  efficiency  of  such  screening.  Although 
such  complex  analysis  is  beyond  the  scope  of  this  dis- 
cussion, at  least  one  computer  analysis  of  this  issue  sug- 
gested that  the  cost  per  year  of  life  saved  (using  the  data 
compiled  by  Mandel  and  associates68)  compares  favor- 
ably with  the  figures  for  breast  cancer  screening  for 
women  older  than  50  years.70 

Several  other  screening  modalities  have  been  pro- 
posed recently.  Hydrocolonic  sonography  has  been  sug- 
gested as  a possible  alternative  or  adjunctive  method  for 
visualizing  the  colon.71  Applying  molecular  biologic 
techniques  may  yield  a new  generation  of  screening 
tests.  The  polymerase  chain  reaction  can  be  used  to 
directly  detect  ras  oncogene  mutations  in  the  DNA  from 
cells  shed  into  the  bowel  lumen  by  neoplasms72  and  in 
combination  with  other  molecular  techniques  can  detect 
most  APC  mutations  without  requiring  the  sequencing 
of  the  entire  gene.73  P53  and  DCC  abnormalities  may 
serve  as  adjunctive  tests  for  determining  the  prognosis 
and  therapy  after  the  diagnosis  of  colon  cancer,  but  they 
occur  late  in  the  progression  to  cancer.  74-7S  Even  though 
none  of  the  currently  known  genetic  abnormalities 
appear  to  be  useful  for  general  screening  purposes,  the 
available  technology  can  be  easily  adapted  for  clinical 
purposes. 

At  this  point,  it  is  probably  not  useful  to  discuss  spe- 
cific screening  strategies,  as  there  is  no  clear  consensus 
on  what  is  the  optimum  method(s),  timing,  or  interval  to 
use.  Several  observations  should  be  made,  however. 
Perhaps  the  most  important  point  is  that  more  frequent 
screening  or  surveillance  is  not  necessarily  better.  For 
example,  a recent  article  showing  the  efficacy  of  sig- 
moidoscopy in  decreasing  mortality  from  colorectal  can- 
cer also  showed  that  this  protective  effect  extended  as 
long  as  ten  years  after  the  sigmoidoscopy,  which  is  twice 
the  interval  recommended  by  the  American  Cancer 
Society.76  Fecal  occult  blood  testing,  if  used  for  screen- 
ing, should  be  done  annually.  The  occurrence  of  a single 
adenoma  in  a patient  has  often  been  used  to  justify 
repeated  annual  surveillance  examinations.  Recent  stud- 
ies, however,  have  indicated  that  patients  with  single 
adenomas  smaller  than  1 cm  do  not  have  a substantially 
higher  risk  for  subsequent  colonic  neoplasms  when 
compared  with  the  rest  of  the  population  and  therefore 
do  not  need  an  intensive  surveillance  regimen.7778 
Surveillance  is  indicated  for  patients  with  a history  of 
adenomas  that  are  large,  multiple,  or  have  unfavorable 
histologic  features  (tubulovillous  or  villous  adenomas  or 
moderate  to  severe  atypia)  because  these  patients  appear 
to  be  at  increased  risk  of  having  subsequent  adenomas 
and  cancers.  The  optimum  surveillance  interval  has  not 
yet  been  determined,  but  almost  certainly  need  not  be 
more  frequent  than  every  three  years  once  the  colon  has 
been  cleared  of  polyps  and  the  mucosa  has  been  ade- 
quately visualized.79  More  frequent  visualization  may  be 
indicated  in  patients  with  malignant  polyps  (when  a 
malignant  focus  has  invaded  into  the  muscularis  pro- 
pria), sessile  adenomas,  or  a strong  family  history. 


Summary  and  Conclusions 

A large  body  of  information  supports  the  adenoma- 
carcinoma  hypothesis.  These  data  suggest  that  for  most 
colorectal  carcinomas,  the  time  course  for  the  develop- 
ment of  malignancy  from  previously  normal  mucosa  is 
about  ten  years.  Removing  adenomas  decreases  the  risk 
of  malignancy  subsequently  developing,  and  discovering 
colorectal  cancers  at  earlier  stages  decreases  the  mortal- 
ity. Screening  programs  are  of  arguable  cost-effective- 
ness, but  they  do  appear  to  increase  the  percentage  of 
colorectal  cancers  that  are  discovered  in  earlier  stages  as 
well  as  decreasing  the  mortality  of  colorectal  cancer 
within  the  screened  population.  Screening  programs 
should  employ  60-cm  flexible  sigmoidoscopy — this  pro- 
cedure is  not  appropriate  in  patients  with  HNPCC  or 
inflammatory  bowel  disease,  however — with  or  without 
the  addition  of  FOBT.  The  use  of  FOBT  is  somewhat  con- 
troversial because  of  the  marginal  sensitivity  and  speci- 
ficity of  the  tests  currently  available.  It  is  hoped  that 
technologic  innovations  and  molecular  biologic  discover- 
ies will  allow  the  development  of  better  screening  modal- 
ities and  that  epidemiologic  studies  will  result  in  the 
identification  of  factors  that  lead  to  primary  prevention. 
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Pharmacotherapy  for  Benign 
Prostatic  Hyperplasia 

PERINCHERY  NARAYAN,  MD,  and 
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Benign  prostatic  hyperplasia  is  a benign  neoplasm  of  the  prostate  seen  in  men  of  advancing  age.  Mi- 
croscopic evidence  of  the  disorder  is  seen  in  about  70%  of  men  by  70  years  of  age,  whereas  symptoms 
requiring  some  form  of  surgical  intervention  occur  in  30%  of  men  during  their  lifetime.  Although  the 
exact  cause  of  benign  prostatic  hyperplasia  is  not  clear,  it  is  well  recognized  that  high  levels  of  in- 
traprostatic androgens  are  required  for  the  maintenance  of  prostatic  growth.  In  recent  years,  exten- 
sive surveys  of  patients  undergoing  transurethral  resection  of  the  prostate  reveal  an  18%  incidence  of 
morbidity  that  has  essentially  not  changed  in  the  past  30  years.  This  procedure  is  also  the  second  high- 
est reimbursed  surgical  therapy  under  Medicare.  These  findings  have  resulted  in  an  intensive  search 
for  alternative  therapies  for  prostatic  hyperplasia.  An  alternative  that  has  now  been  well  defined  is  the 
use  of  a-adrenergic  blockers  to  relax  the  prostatic  urethra.  This  is  based  on  findings  that  a major  com- 
ponent of  benign  prostatic  hyperplasia  symptoms  is  spasm  of  the  prostatic  urethra  and  bladder  neck, 
which  is  mediated  by  the  a-adrenergic  nerves.  A second  approach  is  to  block  androgens  involved  in 
maintaining  prostate  growth.  Several  such  drugs  are  now  available  for  clinical  use,  and  we  discuss 
their  side  effects  and  use.  We  also  include  the  newer  recommendations  on  evaluating  benign  prosta- 
tic hyperplasia  that  are  cost-effective  yet  comprehensive. 

(Narayan  P,  Indudhara  R:  Pharmacotherapy  for  benign  prostatic  hyperplasia.  West  J Med  1 994;  1 61 :495-506) 


Benign  prostatic  hyperplasia  (BPH)  describes  a benign 
neoplasm  of  the  prostate  that  develops  in  aging  men. 
The  pathologic  process  is  called  “hyperplasia”  because 
there  is  new  growth  of  cellular  elements  of  the  prostate. 
The  first  changes  of  BPH  begin  around  age  35  years  and 
consist  of  microscopic  stromal  nodules  that  occur  around 
the  periurethral  glands.1  Acinar  hyperplasia  then  begins 
around  these  microscopic  nodules.  The  process  takes 
years,  and  in  mature  hyperplastic  glands,  nodules  varying 
from  a few  millimeters  to  a few  centimeters  may  be 
found.  These  nodules  may  be  composed  predominantly 
of  glandular  elements  or  fibromuscular  elements  (stroma) 
or  may  be  mixed. 

The  incidence  of  microscopic  BPH  is  fairly  constant 
in  several  countries,  both  in  western  and  developing  na- 
tions. This  suggests  a lack  of  variation  in  genetic,  racial, 
and  environmental  influences  in  the  cause  of  BPH.  A re- 
view of  autopsy  and  clinical  data  indicates  that  the  inci- 
dence of  microscopic  disease  reaches  70%  by  70  years  of 
age,  while  the  incidence  of  palpable  enlargement  is  about 
half  that  of  microscopic  disease.2  In  the  United  States,  it 
has  been  estimated  that  the  probability  of  a 40-year-old 
man  undergoing  surgical  therapy  for  symptomatic  BPH 
during  his  lifetime  is  29%.3  The  prevalence  of  prostatism 


in  an  unselected  male  population  has  been  reported  to  be 
13%  for  men  between  the  ages  of  40  and  49  and  28%  for 
men  older  than  70.J 

Etiologic  Basis  for  Pharmacotherapy 

The  cause  of  BPH  is  unclear.  Several  hypotheses  have 
been  proposed  based  on  histologic,  hormonal,  and  age- 
related  changes  noted  in  men  with  BPH.5'7  One  hypothe- 
sis is  that  the  disorder  occurs  as  a result  of  a reawakening 
or  reinduction  of  the  inherent  capacity  of  urogenital  sinus 
mesenchyme  to  proliferate  and  form  prostatic  tissue.  This 
is  based  on  the  following  observations: 

• The  earliest  changes  of  BPH  are  seen  in  the  peri- 
urethral stroma  and  glands  in  the  region  of  the  verumon- 
tanum  from  which  the  prostate  originally  developed;  and 

• Embryonic  and  fetal  urogenital  sinus  mesenchyme 
from  both  animal  models  and  humans,  when  placed  in  an 
appropriate  environment  containing  androgens,  develops 
into  tissue  resembling  BPH. 

Other  hypotheses  maintain  that  BPH  occurs  as  a result 
of  changes  in  relative  levels  of  estrogen  and  androgens. 
As  men  age,  their  levels  of  estrogen  rise.  This  is  related  to 
both  an  absolute  decrease  in  the  level  of  testosterone  pro- 
duction and  an  increased  conversion  of  serum  testos- 
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ABBREVIATIONS  USED  IN  TEXT 

AUA  = American  Urological  Association 
BPH  = benign  prostatic  hyperplasia 
DHT  = dihydrotestosterone 

FDA  = United  States  Food  and  Drug  Administration 
LH-RH  = luteinizing  hormone-releasing  hormone 
PSA  = prostate-specific  antigen 
TGF  = transforming  growth  factor  [-a,  -(3,,  -|3,] 
TURP  = transurethral  resection  of  the  prostate 


terone  to  estrogen  in  the  peripheral  adipose  tissues.  Ex- 
periments in  dogs  suggest  that  estrogen  plays  a role  in  in- 
ducing stromal  hyperplasia.  This  stromal  hyperplasia  may 
trigger  acinar  hyperplasia.  In  human  BPH,  stromal  com- 
ponents predominate,  and  the  ratio  of  stroma  to 
epithelium  may  be  as  high  as  5: 1 ,8  Androgens  may  play  a 
role  in  initiating  but  not  maintaining  BPH.  Castration  be- 
fore puberty  is  known  to  prevent  the  development  of 
BPH.  Patients  with  genetic  disorders  of  androgen  func- 
tion also  have  poor  prostatic  grow  th.  But  castration  in  pa- 
tients with  established  BPH  does  not  uniformly  result  in 
prostatic  atrophy.5'7  The  androgen  critical  to  prostatic 
growth  is  dihydrotestosterone  (DHT).  Prostatic  tissue 
DHT  levels  are  found  to  be  similar  in  men  with  both  nor- 
mal and  hyperplastic  glands. v 

Growth  Factors  and  Benign  Prostatic  Hyperplasia 

The  in  vivo  mitogenic  action  of  androgens  may  be 
mediated  not  only  through  androgens  but  also  through 
other  hormones  or  growth  factors.  The  proliferation  of 
prostatic  epithelial  cells  in  culture  requires  glucocorti- 
coid, insulin,  epidermal  growth  factor,  prolactin,  and 
other  pituitary  factors,  but  not  androgens.10 

Epidermal  growth  factor  and  its  closely  related  factor, 
transforming  growth  factor  (TGE)-a.  are  synthesized  by 
prostatic  epithelial  cells  in  culture  and  are  mitogenic  to 
these  cells.  Increased  expression  of  epidermal  growth  fac- 
tor receptors  has  been  observed  in  prostatic  tissues  ob- 
tained from  men  with  BPH."  Also,  an  increased 
expression  of  transforming  growth  factor-^  (TGF-p,  and 
TGF-(3,)  has  been  observed  in  prostatic  tissues  obtained 
from  men  with  BPH.12  Basic  fibroblast  growth  factor  is 
known  to  produce  glandular  hyperplasia  of  the  prostate  in 
mice.13  Although  the  functional  relevance  of  these  in  vitro 
studies  is  still  unclear,  there  is  a possibility  of  the 
overproduction  or  overexpression  of  these  growth  factors 
in  the  pathogenesis  of  BPH.  It  may  be  theorized  that  in- 
teraction among  epidermal  growth  factor,  transforming 
grow  th  factors,  and  fibroblast  growth  factor  could  lead  to 
different  effects  on  the  epithelium  and  stroma  that  in  turn 
lead  to  nodular  prostatic  hyperplasia.  Strategies  aimed  at 
blocking  this  growth  factor  pathway  may  be  of  therapeu- 
tic importance  in  the  future. 

Neuroendocrine  Differentiation  and  Benign 
Prostatic  Hyperplasia 

The  neuroendocrine  cells  or  endocrine-paracrine  cells 
of  the  body  are  diffusely  situated  in  the  respiratory  and 
gastrointestinal  systems  and  in  the  pancreatic  islets.  They 


have  been  designated  to  belong  to  the  APUD  (amine 
precursor  uptake  decarboxylase)  system.  Endocrine- 
paracrine  cells  are  present  in  relatively  large  numbers  in 
the  prostate  and  urethra.  They  are  recognized  by  specific 
immunohistochemical  staining  for  various  secretory 
products  such  as  calcitonin,  bombesin,  and  serotonin. 
Most  BPH  nodules  show  a pronounced  decrease  of  sero- 
tonin immunoreactive  cells  when  compared  with  adjacent 
normal  prostatic  cells.  The  proliferating  and  immature 
nodules,  however,  show  higher  positivity  for  immunore- 
active staining.  It  has  been  postulated  that  the  proliferat- 
ing cells  are  under  some  type  of  control  (paracrine)  by 
endocrine-paracrine  cells. 14 

Pathophysiology  of  Symptoms 

The  prostate  gland  is  located  immediately  below  the 
base  of  the  urinary  bladder  and  completely  envelops  the 
urethra.  The  prostate  comprises  five  regions  (zones)  that 
have  unique  morphologic  properties  (Figure  1).  Benign 
prostatic  hyperplasia  develops  in  the  transition  zone, 
which  is  adjacent  to  the  urethra.  The  benign  enlargement 
of  the  transition  zone  is  called  prostatic  adenoma. 


Figure  1. — The  schematic  represents  the  various  zones  of  the 
prostate:  A,  panoramic  view;  B,  sagittal  view;  C,  transverse  sec- 
tion taken  at  the  X-X'  of  B.  The  numbers  represent  the  urethra 
(1),  urethral  muscle  (2),  peripheral  zone  (3),  central  zone  (4), 
transition  zone  (5),  anterior  zone  (6),  ejaculatory  duct  (7),  and 
seminal  vesicle  (8). 
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TABLE  1 —International  Prostate  Symptom  Score  (IPSS)  Questionnaire 


Question  Not  at  ail 

Incomplete  emptying:  Over  the  past  month,  how  often  have  you 
had  the  sensation  of  not  emptying  your  bladder  completely  after 

you  finished  urinating? 0 

Frequency:  Over  the  past  month,  how  often  have  you  had  to  urinate 

again  less  than  two  hours  after  you  finished  urinating? 0 

Intermittency:  Over  the  past  month,  how  often  have  you  found  you 

stopped  and  started  again  several  times  when  you  urinated? 0 

Urgency:  Over  the  past  month,  how  often  have  you  found  it 

difficult  to  postpone  urination? 0 

Weak  Stream:  Over  the  past  month,  how  often  have  you  had  a weak 

urinary  stream? 0 

Straining:  Over  the  past  month,  how  often  have  you  had  to  push  or 

strain  to  begin  urination? 0 

Nocturia:  Over  the  past  month,  how  many  times  did  you  most 

typically  get  up  to  urinate  from  the  time  you  went  to  bed  at  night  until 

the  time  you  got  up  in  the  morning? 0 


Less  than 
1 time  in  5 


Less  than 
half  the 
time 


About  half 
the  time 


More  than 
half  the  time 


Almost 

always 


4 

4 

4 

4 

4 

4 

4 

Total  IPSS  Score  = 


Question 

Delighted 

Mixed;  about 
equally 

dissatisfied  and 

Pleased  Mostly  satisfied  satisfied 

Mostly 

dissatisfied  Unhappy  Terrible 

Quality  of  Life  Due  to  Urinary  Symptoms: 

If  you  were  to  spend  the  rest  of  your  life  with 
your  urinary  condition  just  the  way  it  is  now, 
how  would  you  feel  about  that? 

0 

1 2 3 

4 5 6 

Enlargement  of  the  prostate  may  compress  the  urethra 
and  block  the  free  egress  of  urine  during  micturition.  The 
clinical  manifestations  of  BPH  are  related  primarily  to 
obstruction  caused  by  prostatic  enlargement.  The  symp- 
tom complex  associated  with  BPH  is  called  prostatism. 
Prostatism  is  composed  of  obstructive  and  irritative 
symptoms,  although  these  terms  are  not  mutually  exclu- 
sive. The  obstructive  symptoms  include  hesitancy  and 
straining  to  initiate  urination,  a diminished  caliber  and  in- 
terrupted urinary  stream,  and  postmicturition  dribbling. 
The  irritative  symptoms  include  urinary  frequency  and 
nocturia  (awakening  during  the  night  to  urinate),  dysuria 
(burning  during  urination),  and  urgency  (the  impending 
need  to  urinate).  The  symptoms  of  frequency  and 
nocturia,  however,  may  also  be  due  to  a high  amount  of 
residual  urine  and  a manifestation  of  prolonged  obstruc- 
tion. Initially  the  bladder  effectively  compensates  for  the 
obstruction  by  increasing  bladder  muscle  mass  (hypertro- 
phy). As  the  severity  of  the  obstruction  progresses,  blad- 
der hypertrophy  is  unable  to  compensate  for  the 
obstruction,  resulting  in  incomplete  bladder  emptying.  In- 
complete bladder  emptying  exacerbates  the  symptoms  of 
prostatism  and  predisposes  to  urinary  tract  infection  and 
recurrent  hematuria.  The  most  severe  sequelae  of  bladder 
outlet  obstruction  due  to  BPH  are  complete  urinary  reten- 
tion, bladder  diverticula,  bladder  calculi,  urinary  infec- 
tion, hydronephrosis,  and  chronic  renal  insufficiency. 


Patients  with  BPH  may  also  have  symptoms  not  di- 
rectly related  to  the  urinary  tract.  These  include  hernias, 
hemorrhoids,  change  in  bowel  habits,  and  other  manifes- 
tations of  increased  abdominal  pressure  and  straining  dur- 
ing voiding. 

Traditionally  a number  of  methods  have  been  used  to 
assess  BPH  symptoms  objectively.  These  include  the 
Boyarsky  symptoms  score,  Madsen  and  Iversen  symp- 
toms score,  and  others.  Recently  a more  patient-friendly 
symptom  index  for  BPH  was  developed  and  validated  by 
a multidisciplinary  measurement  committee  of  the  Amer- 
ican Urological  Association  (AUA).15  This  symptom 
index  includes  seven  questions  covering  frequency,  noc- 
turia, weak  urinary  stream,  hesitancy,  intermittence,  in- 
complete emptying,  and  urgency.  A modification  of  this, 
called  the  international  prostate  symptom  score,  which  in- 
cludes a question  concerning  the  quality  of  life  due  to 
urologic  symptoms  (Table  1),  has  been  adopted  by  the 
World  Health  Organization  for  use  internationally.  This 
should  allow  the  standardization  of  nomenclature  and  a 
comparison  of  future  studies  among  various  countries. 

Mechanisms  of  Obstruction  and  Rationale  for 
Pharmacotherapy 

Current  pharmacotherapy  for  BPH  is  based  on  agents 
that  relax  the  smooth  muscles  of  prostatic  urethra  and 
stroma  and  those  that  deprive  acinar  cells  of  androgen. 
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TABLE  2 —Drugs  That  Have  Been  Tried  in  the  Medical  Management  of  Benign  Prostatic  Hyperplasia *t 

Drug  Class 

Drug  (Code  Designation) 

Trade  Nome 

u,-Adrenergic  antagonists 

Prazosin  HCI 

Minipress 

Terazosin  HCI 

Hytrin 

Doxazosin  mesylate 

Phentolamine  mesylate 

YM-617 

Nicergoline 

Indoramin 

Ketanserin 

Yohimbine  HCI 

Cardura 

Antiandrogens 

Selective 

5a-Reductase  inhibitors  

Finasteride 

Epristeride  (SK&F  105657) 

Proscar 

Agents  blocking  androgen  uptake  and 

causing  receptor  blockade 

Flutamide 

Cyproterone  acetate 
Nilutamide 

Eulexin 

Oxendolone 

Prostetin 

Cestonorone  caproate 
Casodex  (10  176,334) 

Depostat 

Nonselective 

Cn-RH  analogues  

Nafarelin  acetate 

Synarel 

Leuprolide  acetate 

Lupron 

Coserelin  acetate 

Zoladex 

Estrogens 

Diethylstilbestrol 

Chlorotrianisene 

TACE 

Progestational  agents  

Megestrol  acetate 

Megace 

Hydroxyprogesterone  acetate 
Hydroxyprogesterone  caproate 
Medrogestone 

Primostat 

Aromatase  inhibitors  

Testolactone 

Atamestane 

Teslac 

Steroidogenesis  inhibitors  

Aminoglutethimide 

Ketoconazole 

Prolactin  inhibitor  

Bromocriptine  mesylate 

Miscellaneous  agents  

Candicidin 
Sitogluside  (WA  184) 
Probucol 

Cimetidine 

Physosterols 

Tagamet 

Extract  of  the  plant  Serenoa  repens 

Spironolactone 

Tamoxifen  citrate 

Bazoton 

Fluorouracil 

Permixon 

Gn-RH  = gonadotropin-releasing  hormone,  HCI  = hydrochloride 

*The  list  is  not  exhaustive. 

tSome  agents  act  by  more  than  one  mechanism. 

Various  agents  have  been  tried  in  the  treatment  of  BPH 
(Table  2).*  They  may  be  broadly  grouped  into  those  af- 
fecting the  dynamic  component  of  urethral  obstruction, 
namely  the  smooth  muscle  and  prostatic  stroma,  and 
those  affecting  the  glandular  elements  by  androgen  depri- 
vation. The  mechanism  of  action  of  many  agents  claimed 
to  be  useful  in  BPH  is  not  clearly  understood. 

*See  also  the  editorial  by  A.V.  Smith.  MD.  ''Pharmacologic  Management  of 
Benign  Prostatic  Hyperplasia — Changing  Times"  on  pages  521-523  of  this  issue. 


Caine  has  suggested  that  obstruction  due  to  BPH  oc- 
curs because  of  two  factors1'’17:  a dynamic  component  is 
thought  to  occur  as  a result  of  the  contraction  of  smooth 
muscles  of  the  prostate  and  prostatic  urethra  and  is  medi- 
ated mostly  by  adrenergic  receptors;  and  a mechanical 
component  of  obstruction  is  related  to  the  presence  of  a 
mass  of  hyperplastic  acinar  or  stromal  tissue  that  com- 
presses and  narrows  the  urethral  lumen.  There  is  some  ev- 
idence that  the  presence  and  density  of  stromal  content  in 
BPH  may  relate  to  the  severity  of  obstruction.18 
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TABLE  3 .—Natural  History  of  Benign  Prostatic  Hyperplasia 

Patients,  Follow-up,  Prospective  or  Criteria  for  Study  Entry  Improvement,  Stabilization,  Progression, 


Study  No.  years  Retrospective  and  Follow-up  % % % 

Clarke  et  al,  193726  36  3-4  Retrospective  Not  defined  69  17  15 

Birkhoff  et  al,  1976” 26  >3  Retrospective  Not  defined  27  15  58 

Ball  et  al,  1981“ 107  5 Retrospective  Not  defined  29  47  24 

Barnes  and  Marsh,  1983s . 208  2. 4-4. 8 Prospective  Not  defined  62  9 29 

Total 377  4.2  46.75  27  31.5 


Current  understanding  of  the  biologic  mechanisms  of 
obstruction  is  limited  and  does  not  extend  to  two  common 
clinical  facts.  The  first  is  that  the  size  of  the  prostate  does 
not  always  correlate  with  the  severity  of  symptoms  or  ob- 
jective signs  of  obstruction.  The  second  is  the  discrepancy 
between  the  histologic  changes  of  BPH  and  the  presence 
and  severity  of  symptoms.  From  a physiologic  standpoint, 
five  conditions  in  patients  with  symptoms  of  “BPH”  may 
exist  singly  or  in  combination.19  These  are  prostatic  ure- 
thral obstruction,  impaired  detrusor  contractility,  detrusor 
instability,  sensory  urgency,  and  primary  vesical  neck 
obstruction.  All  these  conditions  likely  result  from  vary- 
ing combinations  of  prostatic  enlargement  and  subtle 
neurologic  dysfunction,  all  due  to  age-related  central 
nervous  system  degeneration.  Alternatively,  a hyperplas- 
tic prostate  during  growth  may  disrupt  normal  sphincteric 
function.  Thus,  it  is  not  surprising  that  prostatectomy  fails 
to  relieve  symptoms  of  prostatism  in  about  20%  of 
patients  because  the  symptoms  may  be  caused  by  poorly 
understood  deficits  in  neurosensory  pathways  regulating 
micturition  and  sphincteric  function. 

Transurethral  prostatectomy  is  the  most  common  sur- 
gical procedure  currently  performed  for  the  treatment  of 
BPH.20  Outcome  analyses  have  questioned  the  results  of 
transurethral  resection  of  the  prostate  (TURP).  Patients 
undergoing  TURP  have  been  reported  to  be  at  greater 
risk  from  cardiovascular  death  than  patients  under- 
going open  prostatectomy.21  Recently  these  findings  were 
disputed,22  and  it  was  reported  that  transurethral  re- 
section for  BPH  does  not  increase  long-term  mortality 
and  that  comorbid  illnesses  and  older  age  probably 
account  for  the  apparent  increase  in  long-term  mortality 
after  TURP.  The  morbidity  of  the  procedure  remains  un- 
changed, however.  In  a review  in  1 962,  the  morbidity  af- 
ter TURP  was  reported  to  be  18%  and  the  mortality 
2.5%.23  More  recently,  the  AUA  cooperative  study  of 
3,885  patients  after  the  procedure  revealed  an  overall 
complication  rate  of  18%  and  0.2%  mortality.24  Thus,  the 
search  for  alternative  therapies  has  been  prompted  by 
patients’  preferences  for  less  invasive  forms  of  treatment 
without  prohibitive  side  effects.  Apart  from  pharma- 
cotherapy, other  methods  undergoing  trials  for  the  treat- 
ment of  BPH  include  laser  ablation,  microwave 
hyperthermia,  and  prostatic  stents.  Ultimately,  the  role  of 
surgical  treatment  and  newer  modalities  must  be  based  on 
relative  effectiveness,  cost,  morbidity,  effect  on  quality  of 
life,  expectations,  and  treatment  preferences  of  patients. 


Natural  History  of  Benign  Prostatic  Hyperplasia 
and  Implications  for  Medical  Therapy 

A knowledge  of  the  natural  history  of  BPH  is  useful  to 
plan  therapeutic  interventions  and  assess  efficacy  and  out- 
come over  time.  The  four  reported  studies  on  the  natural 
history  of  BPH  are  summarized  in  Table  3.25'29 

All  four  studies  have  major  flaws.  Only  one  study  is 
prospective.  They  all  involve  small  numbers  of  patients, 
and  follow-up  is  less  than  five  years  in  three  of  the  four 
studies.  In  addition,  criteria  for  study  entry  and  follow-up 
criteria  to  study  natural  history  are  ill  defined.  All  of  these 
studies,  however,  have  common  features  that  suggest  that 
progression  in  BPH  is  variable,  certainly  not  inevitable, 
and  perhaps  to  some  degree  reversible.  Based  on  these 
limited  data,  medical  intervention  may  postpone  surgical 
intervention  in  some  patients  and  avoid  it  in  others.  This 
possibility  is  supported  by  our  own  experience  with  900 
patients  on  medical  therapy  over  six  years.  Among  pa- 
tients who  have  undergone  medical  therapy  for  six 
months  or  more,  surgical  therapy  has  been  required  in  less 
than  15%  of  patients.  This  may  change  with  further  long- 
term follow-up,  however.  Another  possible  reason  for  a 
lower  rate  of  surgical  intervention  in  patients  on  medical 
therapy  may  be  that  most  of  these  patients,  though  clearly 
symptomatic,  are  motivated  to  receive  medical  therapy 
and  are  younger  than  those  undergoing  TURP. 

Mechanism  of  ct-Blocker  Therapy 

Catecholamines  mediate  a variety  of  physiologic  and 
metabolic  responses  in  human  beings  as  a result  of  their 
interactions  with  receptors  located  on  the  plasma  mem- 
brane. The  adrenergic  receptors  are  classified  as  a,,a:, 
and  3 receptors.30  In  general,  a-adrenergic  receptors  me- 
diate vasoconstriction,  intestinal  relaxation,  and  pupillary 
dilation.  a,-Adrenoceptors  are  generally  located  post- 
synaptically  on  the  vascular  smooth  muscle  and  mediate 
smooth  muscle  contraction.  Each  of  the  three  major 
adrenoceptors  has  been  further  subdivided  into  three  sub- 
types.  Pharmacologically,  a ,-adrenoceptors  have  been 
further  subtyped  into  aIA  and  a1B  based  on  studies  using 
phentolamine  and  chloroethylclonidine.  Both  these  sub- 
types  have  been  characterized  by  using  molecular  cloning 
techniques;  in  addition,  a further  subtype,  a,c,  which  was 
not  identified  by  pharmacologic  methods,  has  been  recog- 
nized using  molecular  cloning  methods.31  Lepor  and  asso- 
ciates used  functional  and  radioligand  binding  assays  to 
identify  a1A  and  aIB  subtypes  in  the  human  prostate.32 
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These  studies  suggested  that  the  dominant  a,  subtype  in 
the  human  prostate  is  ot,A.  More  recently,  by  molecular 
techniques,  the  presence  of  the  aic  subtype  in  the  human 
prostate  was  reported.”  Quantitative  solution  hybridiza- 
tion assays  showed  that  the  aic  subtype  constitutes  70% 
of  the  total  a, -adrenoceptors  in  the  human  prostate.  Fur- 
thermore, in  situ  hybridization  localized  the  a,c-adreno- 
ceptor  messenger  RNA  predominantly  to  the  stromal 
component. 

Understanding  of  the  presence  of  multiple  a,-adreno- 
ceptor  subtypes  in  the  human  prostate  and  their  implica- 
tions in  pharmacotherapy  is  still  evolving.  Changes  in  the 
level  of  receptor  subtype  expression  may  be  involved  in 
either  the  development  or  progression  of  a disease  state. 
The  heterogeneity  of  a ,-adrenoceptor  distribution  may 
also  explain  the  variable  response  to  pharmacologic 
agents.  Further  studies  may  facilitate  the  development  of 
more  uroselective  or  prostate-specific  a-blockers  than  are 
currently  available  and  with  fewer  side  effects. 

The  rationale  for  using  a-blockers  in  the  treatment  of 
BPH  was  based  on  the  observation  that  the  contractile 
properties  of  prostate  smooth  muscle  are  mediated  by 
a,-adrenoceptors. 16,17  It  has  been  shown  that  the 
stromakepithelial  ratio  in  normal  prostates  is  2:1,  and  in 
BPH  it  is  5:1. 8,18  Stromal  tissue  is  therefore  an  important 
component  of  BPH.  This  stroma  may  be  composed  of 


Figure  2. — The  schematic  representation  shows  a-adrenergic 
receptor  distribution  in  the  prostate,  urethra,  and  bladder. 


varying  amounts  of  smooth  muscle  and  fibrous  connec- 
tive tissue.  In  addition,  the  prostatic  urethra  and  bladder 
neck  have  a substantial  amount  of  smooth  muscle  that 
comes  into  play  in  causing  symptoms  of  BPH.  Biologic 
and  functional  studies  of  lower  genitourinary  tract  tissues 
have  shown  that  adrenoceptors  are  sparse  in  the  bladder 
but  predominate  in  the  bladder  neck  and  prostate  (Figure 
2).  a,-Adrenergic  antagonists  are  therefore  ideally  suited 
for  the  treatment  of  the  dynamic  component  of  bladder 
outlet  obstruction  because  they  can  selectively  reduce  re- 
sistance along  the  bladder  outlet  without  impairing  detru- 
sor contractility.  The  mechanism  of  action  of  a,-blockers 
is  shown  in  Figure  3.  The  difference  between  a selective 
and  nonselective  a-blocker  (such  as  phenoxybenzamine) 
is  that  nonselective  blockers  also  prevent  the  reuptake  of 
norepinephrine  into  the  adrenergic  nerve  ending.  Al- 
though nonselective  a-blockers  theoretically  cause  a 
more  complete  blockade,  their  increased  side  effects  pre- 
clude long-term  use  in  clinical  practice. 

Results  of  a-Blocker  Therapy 

In  1976  the  a-blocker  phenoxybenzamine  was  re- 
ported to  be  effective  for  the  treatment  of  BPH.16  Over  the 
past  15  years,  more  than  30  clinical  trials  evaluating  a- 
blockers  for  the  treatment  of  BPH  have  been  reported. 
Most  of  these  studies  were  deficient  in  their  protocol  de- 
sign, and  the  criteria  for  enrollment,  assessment  of  effi- 
cacy, and  statistical  analysis  were  not  standardized.  The 
a-blockers  evaluated  for  BPH  have  included  phenoxy- 
benzamine. nicergoline,  thymoxamine  (moxisylyte),  pra- 
zosin, alfuzosin,  terazosin,  doxazosin,  and  YM-617. 
Despite  various  protocol  deficiencies,  the  improvements 
in  urinary  flow  rates  have  been  consistent.  Overall,  uri- 
nary flow  rates  improve  about  50%  following  the  admin- 
istration of  a-blockers  (Table  4).  The  degree  of 
symptomatic  improvement  following  a-blockade  is  diffi- 
cult to  ascertain  because  quantitative  symptom  score 
questionnaires  have  rarely  been  used  to  measure  efficacy. 
The  toxicity  associated  with  the  various  a-blockers  was 
variable.  But  the  incidence  and  severity  of  adverse  reac- 
tions associated  with  the  nonselective  a-blockers,  such 
as  phenoxybenzamine,  were  always  greater  than  the 
toxicity  of  selective  a-blockers  such  as  prazosin  and 
terazosin.34,35 

Terazosin  is  one  of  two  selective,  long-acting  a,- 
adrenoceptor  antagonists  that  are  currently  approved  by 
the  United  States  Food  and  Drug  Administration  (FDA) 
for  the  treatment  of  hypertension.  Its  longer  half-life  al- 
lows for  a once-a-day  dosage  regimen.  The  US  experi- 
ence evaluating  the  safety  and  efficacy  of  terazosin  was 
recently  evaluated  in  313  men  with  symptomatic  BPH.36 
The  total  Boyarsky  symptoms  score  decreased  43%  and 
21%,  respectively,  in  the  groups  treated  with  10  mg  a day 
and  with  placebo,  and  peak  urinary  flows  increased  37% 
and  1 2%,  respectively.  The  adverse  events  were  relatively 
minor  and  easily  reversed.  Beneficial  results  with  the  use 
of  terazosin  at  dosages  as  high  as  10  mg  per  day  have  also 
been  reported  by  others.37'39  The  overall  reduction  in 
symptoms  ranged  from  57%  to  68%,  and  32%  improve- 
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Figure  3. — The  mechanism  of  action  of  a-adrenergic  blocking  agents  is  shown. 


ment  was  observed  in  urinary  flow  rates.  No  major  ad- 
verse effects,  including  orthostatic  hypotension,  were 
seen  in  any  with  the  relatively  high  doses  of  terazosin. 

Alfuzosin  is  another  long-acting,  selective  a,-blocker 
that  has  been  found  beneficial  in  the  treatment  of  BPH.  In 
a report  of  a multicenter,  randomized,  placebo-controlled 
trial,40  alfuzosin  at  a daily  dose  of  7.5  to  10  mg  produced 
good  to  very  good  improvement  in  symptoms  in  61%  of 
patients;  however,  there  were  no  significant  differences  in 
peak  urinary  flow  rates  between  the  alfuzosin-treated  and 
the  placebo-treated  groups.  The  incidence  of  side  effects 
such  as  hypotension,  dizziness,  asthenia,  and  impotence 
was  similar  in  both  groups.  In  a French  BPH  study  of  al- 
fuzosin, 7,093  patients  were  enrolled  in  an  open-label, 
nonrandomized,  and  prospective  manner.  The  preliminary 
results  of  this  study  have  confirmed  the  effectiveness  of 
alfuzosin  in  diminishing  symptoms  of  BPH  in  placebo- 
controlled  studies.41  The  irritative  symptom  score  im- 
proved by  57%  and  the  obstructive  score  by  40%.  Results 
of  the  6-  and  1 2-month  evaluations  are  awaited. 

Additional  Beneficial  Effects  of  a-Blockers 

The  possible  clinical  efficacy  of  a-blockers  for  the 
aging  male  population  is  not  limited  to  treating  infravesi- 
cal  obstruction  from  BPH.  In  older  men,  the  prevalence  of 
coexisting  hypertension,  hypercholesterolemia,  and  BPH 
is  high.  Because  terazosin  is  an  effective  antihypertensive 
agent  and  has  the  ability  to  reduce  total  cholesterol  and 
triglyceride  levels  substantially,  its  use  in  older  men  with 
BPH  is  especially  appropriate.42 

Adverse  Events 

Overall,  the  incidence  of  adverse  events  from  the  use 
of  a-blockers  ranges  from  7%  to  10 %.36  In  a summary  re- 
view of  US  trials,36  although  higher  frequencies  of  asthe- 
nia, flu  syndrome,  and  dizziness  were  observed  in  the 
groups  treated  with  terazosin,  the  differences  from  the 
group  given  placebo  were  not  significant  when  tested  by 
Fisher’s  exact  test.  There  was  a significantly  greater  inci- 
dence of  postural  hypotension  in  the  group  treated  with  5 
mg  of  terazosin  than  in  the  placebo-treated  group.  Syn- 


cope developed  in  only  one  patient  (of  79;  1.3%)  in  the 
group  treated  with  10  mg.  The  incidence  of  syncope  for 
all  terazosin-treated  patients  was  less  than  0.5%. 

Combination  of  Androgen  Suppression 
and  a-Blockade 

Although  several  investigators  have  alluded  to  the 
possible  role  of  combination  pharmacotherapy  (androgen 
suppression  and  a-blockers),  there  is  little  published  in- 
formation on  BPH.  The  mechanisms  of  action  of  a-block- 
ade  and  androgen  suppression  for  relieving  infravesical 
obstruction  in  BPH  are  different.  The  minimal  and 
nonoverlapping  toxicity  associated  with  terazosin  and  fi- 
nasteride monotherapy  has  prompted  a large-scale,  four- 
arm  Department  of  Veterans  Affairs  cooperative  trial 
(currently  in  progress)  to  test  the  combination  of  these 
agents. 

Timing  and  Indications  for  Pharmacotherapy 

Because  BPH  is  not  invariably  progressive,  the  timing 
of  intervention  for  each  patient  varies  and  depends  on  the 
severity  of  symptoms  and  the  presence  of  complications. 
Patients  with  mild  symptoms  need  no  therapy  other  than 
watchful  waiting  and  a periodic  check  of  serum  creatinine 
levels  and  urinalyses.  a-Blocker  therapy  is  recommended 
for  all  other  patients  with  moderate  and  severe  symptoms 
of  BPH,  but  not  those  in  retention  or  with  complications 
(such  as  hydronephrosis,  recurrent  hematuria,  or  stones). 


TABLE  4— Outcome  of  a-Blockade  for  Benign  Prostatic 
Hyperplasia— Summary  of  Studies 

Efficacy  Measurements 

Patients,  Urinary  Flow  Total  Symptoms 


a-Blockers  No.  Improved,  % Score  Improved,  % 

Nonselective 294  44  NA 

Selective 350  49  NA 

Selective 

long-acting 565  54  47 


NA  = not  assessable 
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The  size  of  the  prostate  does  not  exclude  the  use  of  phar- 
macotherapy. Pharmacotherapy  is  also  recommended  for 
patients  unable,  unfit,  or  not  desirous  of  surgical  therapy, 
as  initial  therapy,  especially  in  younger  patients  (45  to  55 
year's),  as  a temporizing  measure  before  later  surgical  in- 
tervention. and  as  an  additional  measure  during  initial  re- 
covery after  surgical  or  laser  therapy. 

Evaluation  of  Benign  Prostatic  Hyperplasia 

The  Agency  for  Health  Care  Policy  and  Research  is 
preparing  guidelines  for  choosing  tests  for  the  evaluation 
of  BPH.  Until  these  are  published,  the  following  tests  are 

suggested: 

• A history  and  physical  examination,  including  med- 
ication history; 

• An  AUA  symptom  score  evaluation; 

• Abdominal,  genital,  and  digital  rectal  examinations; 

• A urinalysis; 

• A serum  creatinine  level; 

• A uroflow  study;  and 

• A residual  urine  determination. 

The  single  most  important  criterion  for  therapy  is  the 
symptom  score.  The  AUA  symptom  score  questionnaire 
has  been  validated  and  is  designed  to  be  answered  by  pa- 
tients. It  comprises  seven  questions,  each  of  which  can 
have  a score  of  0 to  5.  The  maximum  score  therefore  is 
35.  For  scores  below  about  10.  watchful  waiting  is  recom- 
mended in  the  absence  of  complications.  Therapy  is  indi- 
cated for  those  patients  with  moderate  (scores  of  10  to  20) 
or  severe  obstruction  (scores  of  >20).  In  the  absence  of 
hematuria  or  an  abnormal  serum  creatinine  value,  an  up- 
per tract  study  has  no  clinical  consequence  and  is  not 
cost-effective.  Residual  urine  measurements  are  required 
by  Medicare  in  many  states.  Residual  urine,  although  not 
an  independent  prognostic  indicator,  may  help  in  patient 
counseling  regarding  voiding  patterns  after  therapy  and, 
if  very  high  (>  300  ml),  may  help  decision  making  regard- 
ing the  need  for  surgical  therapy.  The  need  for  measuring 
prostate-specific  antigen  (PSA)  levels  in  patients  with 
BPH  is  also  unresolved;  we  obtain  PSA  measurements  in 
all  men  aged  50  to  70  years,  and  70%  of  urologists  do  the 
same,  as  noted  in  a recent  survey.43 

Use  of  ot-Blockers  in  an  Office  Practice 

In  our  practice,  we  recommend  giving  terazosin  hy- 
drochloride (Hytrin,  Abbott  Laboratories),  1 mg  at  night, 
with  a check  of  blood  pressure  the  next  morning  for  three 
consecutive  nights.  If  there  is  no  change  in  blood  pressure 
or  the  change  is  minimal — less  than  5 to  10  mm  of  mer- 
cury— the  patient  self-titrates  the  dose  after  two  to  three 
days  to  2 mg  and  continues  taking  2 mg  for  two  weeks. 
The  blood  pressure  is  again  checked,  and  if  there  are  no 
side  effects,  the  patient  may  increase  the  dose  to  5 mg.  We 
see  him  at  six  weeks  and  evaluate  the  blood  pressure,  the 
AUA  symptom  score,  and  urinary  flow.  Depending  on  the 
relief  of  symptoms  and  side  effects,  patients  may  opt  to 
continue  taking  2 mg,  5 mg,  or  increase  to  10  mg.  Most 


patients  prefer  a-blockers  at  2-  to  5-ntg  doses.  About 
15%  of  patients  titrate  up  to  a 10-mg  dose.  There  is  incre- 
mental response  in  symptom  relief  and  urinary  flow  with 
as  high  as  10  and  even  20  mg  of  terazosin.  Side  effects  are 
occasionally  seen  to  worsen  after  5-mg  doses. 

Differences  Between  Various  a-Blockers 

Nonselective  a-blockers  are  more  potent  than  selec- 
tive a-blockers  because  of  their  double  action  of  blocking 
neurotransmitters  both  at  the  smooth  muscle  level  and  in 
the  reuptake  at  the  adrenergic  nerve  ending.  But  they  have 
more  side  effects,  and  agents  such  as  phenoxybenzamine 
are  not  recommended  for  long-term  use  as  they  have  been 
shown  to  cause  sarcomas  in  rodents.  The  main  difference 
among  others  is  in  the  duration  of  action  (Table  5);  also, 
we  have  found  the  first-dose  side  effect  of  terazosin  to  be 
less  than  that  of  prazosin.  Prazosin  is  less  expensive  than 
terazosin.  To  date,  however,  only  terazosin  has  undergone 
extensive  testing  for  the  treatment  of  BPH,  and  it  is  the 
only  a-blocker  that  has  FDA  approval  for  use  in  treating 
BPH.44'45 

Duration  of  Therapy 

Although  symptoms  diminish  after  two  to  three  days 
of  a-blocker  therapy,  response  is  incremental  for  as  long 
as  six  months,  at  which  time  patients  reach  a plateau.46 
a-Blocker  therapy  is  therefore  recommended  for  a mini- 
mum of  six  months  to  a year  to  get  maximal  response. 
Because  the  available  natural  history  data  of  BPH  indicate 
periods  of  progression  with  intervals  of  stability,  pharma- 
cotherapy can  be  used  intermittently.  It  is  recommended 
that  patients  titrate  doses  of  a-blockade  down  if  they  want 
to  attempt  discontinuing  medications. 

Role  of  a-Blockers  and  Pharmacotherapy  in 
Relation  to  Other  Available  Therapies 

a-B lockers  are  recommended  as  first-line  therapy  in 
most  patients  requiring  medical  therapy  because  of  their 
relative  efficacy,  rapid  onset  of  action  (one  to  three  days), 
and  relatively  low  cost.  a-Blockers  cost  $0.50  to  $1  per 
day  (finasteride  costs  $1.75  per  day);  if  patients  are  al- 
ready taking  antihypertensive  medications,  the  cost  sav- 
ings are  greater  because  two  diseases  can  be  treated  with 
one  agent.  Urologists  should  preferably  work  with  an  in- 
ternist or  cardiologist  to  adjust  doses  of  a-blockers  or 
switch  therapies  with  other  antihypertensive  agents  as 
feasible.  The  major  advantage  of  finasteride  is  in  its  low 
side-effect  profile — allowing  its  use  in  patients  taking 
several  cardiac  medications — and  its  possible  superior  ef- 
ficacy in  patients  with  predominantly  acinar  hyperplasia. 
For  patients  who  prefer  finasteride  as  first-line  therapy, 
we  recommend  a-blockers  for  the  first  three  months  be- 
fore finasteride  efficacy  has  begun. 

Drugs  Affecting  the  Hormonal 
Control  of  Prostate 

Several  possible  levels  in  the  hypothalamus-pituitary- 
gonadal-prostate  axis  can  be  blocked  to  influence 
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TABLE  5 .—Pharmacologic  Agents  in  Benign  Prostatic  Hyperplasia 

Mechanism  of 

Dose  Schedule, 

Agent 

Action 

mg/day 

Phenoxybenzamine 

a,-  and  arBlockade 

5 to  10  x 3 orally 

Prazosin 

a,-Blockade 

1 to  5 x 2 orally 

Terazosin 

a, -Blockade 

1 to  1 0 x 1 orally 

Indoramine 

a, -Blockade 

50  x 2 orally 

Alfuzosin 

a, -Blockade 

3 to  4 x 3 

Nicergoline 

a, -Blockade 

4 x 2 IM 

YM-61 7 

a,-Blockade 

0.2  to  0.8  x 1 or  2 
orally 

Ketanserin 

IM  = intramuscularly 

Serotonin  antagonist; 
possible  a-blockade 

10x1  orally 

prostatic  growth  (Figure  4).  Nearly  a century  ago,  bilat- 
eral orchiectomy  was  reported  to  be  beneficial  in  the 
treatment  of  BPH.47  More  recently,  in  1986,  the  beneficial 
results  of  bilateral  orchiectomy  were  reported  in  five  pa- 
tients with  BPH  with  chronic  urinary  retention.4*  Because 
surgical  orchiectomy  is  irreversible,  is  not  liked  by  pa- 
tients, and  produces  variable  results,  it  has  never  gained 
popularity  as  a treatment  option  for  BPH.  Luteinizing 
hormone-releasing  hormone  (LH-RH)  analogues  such  as 
leuprolide,  buserelin,  and  nafarelin  produce  reversible 
“medical  castration”  by  suppressing  pituitary  go- 
nadotropin secretion.  After  about  four  weeks  of  taking  an 
LH-RH  analogue,  a patient’s  serum  testosterone  concen- 
tration reaches  castration  levels  (<50  pig  per  dl).  Several 
published  articles  on  the  use  of  LH-RH  analogues  for 
BPH  have  reported  their  beneficial  effect  in  a few  selected 
patients  who  were  unsuitable  for  any  operative  interven- 
tion.4951 Almost  all  patients  had  loss  of  libido,  impotence, 
and  hot  flushes.  Despite  good  urologic  results,  the  univer- 
sal occurrence  of  these  side  effects,  cost,  and  their  lack  of 
effect  on  adrenal  androgens  (which  could  theoretically 
contribute  to  prostatic  growth)  make  LH-RH  analogues 
unlikely  to  be  used  routinely  in  patients  with  BPH. 

Traditionally,  estrogens  and  progestational  agents 
have  been  tried  in  the  treatment  of  BPH.52  Because  of  the 
generalized  androgen  suppression  produced  by  these 
agents,  their  administration  is  associated  with  a number  of 
undesirable  side  effects  such  as  loss  of  libido,  impotence, 
and  gynecomastia.  Their  effects  on  urinary  function  are 
also  variable.  Attempts  have  been  made  to  achieve  selec- 
tive blockade  of  androgen  action  at  the  cellular  level  in 
the  prostate.  One  such  method  is  the  use  of  5a-reductase 
inhibitors,  the  enzyme  required  for  intraprostatic  conver- 
sion of  testosterone  to  its  active  form,  di hydrotestosterone 
(DHT).  It  has  been  observed  that  patients  with  the  rare 
condition  of  genetically  inherited  5a-reductase  deficiency 
have  low  levels  of  DHT.  They  have  a small  prostate  gland 
throughout  life,  and  BPH  does  not  develop  (Merck  & 
Company,  Inc,  Whitehouse  Station,  NJ,  product  insert  for 
Proscar,  1992).  This  was  the  basis  for  the  development  of 
the  drug  finasteride  for  the  medical  treatment  of  BPH. 


Finasteride 

Finasteride  (Proscar)  is  a competitive,  specific  in- 
hibitor of  5a-reductase  enzyme  (Figure  4).5-1  After  a sin- 
gle 5-mg  oral  dose,  it  produces  a rapid  reduction  in  serum 
DHT  concentration  within  8 hours  of  administration,  and 
this  is  maintained  for  as  long  as  24  hours.  It  does  not  af- 
fect the  hypothalamus-pituitary-testicular  axis  as  evi- 
denced by  a normal  response  of  luteinizing  hormone  and 
follicle-stimulating  hormone  to  gonadotropin-releasing 
hormone.  It  is  available  as  5-mg  tablets  for  oral  adminis- 
tration. In  a large,  multicenter,  double-blind  study  on  the 
effect  of  finasteride  in  men  with  BPH,54  it  was  noted  that 
serum  DHT  concentrations  decreased  to  castration  levels 
soon  after  finasteride  therapy  was  initiated.  Serum  testos- 
terone and  luteinizing  hormone  concentrations  increased 
only  slightly.  A median  reduction  in  prostate  volume  of 
19%  was  noted  within  three  months  of  the  initiation  of 
therapy.  This  was  associated  with  a substantial  decrease 
in  serum  PSA  levels,  thus  indicating  a decrease  in 
prostatic  epithelial  cell  function.  There  was  a significant 
decrease  in  symptoms  of  obstruction  and  an  increase  in 
maximum  urinary  flow  rates  (by  22%).  There  were  no 
major  side  effects,  but  a higher  incidence  (5%)  of  de- 
creased libido  and  decreased  ejaculatory  volume  occurred 
in  men  receiving  finasteride. 

In  another  trial  of  67  men  using  10  mg  of  finasteride 
per  day  for  one  year,  peak  flow  rates  increased  by  a mean 
of  4 ml  per  second  with  a 3-ml-per-second  improvement 
in  70%  of  patients.55  The  worldwide  long-term  multicen- 
ter trial  on  the  use  of  finasteride  for  BPH  is  now  in  year  3, 
and  both  symptom  reduction  and  urinary  flow  improve- 
ment have  been  maintained.  In  fact,  at  year  3 there  is  fur- 
ther reduction  in  the  symptom  score  and  improvement  in 
urinary  flow  compared  with  the  end  of  year  1.  In  sum- 
mary, finasteride  reduces  symptoms  objectively  and  sub- 
jectively in  30%  to  40%  of  patients  on  therapy,  and  it  has 
an  excellent  safety  profile.  The  cost  of  the  drug  is  about 
$1.75  per  day. 

In  current  practice,  finasteride  is  recommended  in  a 
dose  of  5 mg  per  day.  Spouses  who  are  of  childbearing 
age  are  advised  not  to  come  in  contact  with  the  semen  of 
men  who  are  taking  finasteride,  to  avoid  any  effects  on  a 
developing  fetus.  Side  effects  of  finasteride  include  de- 
creased libido  (4.7%),  ejaculatory  disorder  (4.4%),  and 
impotence  (3.4%).  Finasteride  interacts  little  with  other 
medications  and  may  be  safely  used  in  patients  taking 
a-blockers,  (3-blockers,  theophylline,  digoxin,  sodium 
warfarin,  diuretics,  anti-inflammatory  agents,  calcium 
channel  blockers,  and  histamine-2  antagonists.  No  dose 
reduction  is  necessary  for  renal  failure,  although  patients 
with  liver  dysfunction  should  be  monitored  because  finas- 
teride is  metabolized  by  the  liver.  About  40%  of  metabo- 
lized finasteride  is  excreted  in  urine  and  59%  in  stool. 
There  is  no  interaction  with  food.  The  long-term  risks  of 
therapy  with  5a-reductase  inhibitors  are  not  known. 

In  clinical  trials,  patients  taking  finasteride  have  a de- 
crease in  PSA  levels  of  41%  at  six  months  and  48%  at  12 
months.  Although  there  is  a new  lower  baseline  level,  fi- 
nasteride does  not  appear  to  change  the  ability  of  PSA 
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Figure  4. — The  diagram  shows  the  hypothalamus-pituitary-testicular-prostate  axis  and  possible  levels  of  its  blockade.  Note:  Some 
agents  may  have  more  than  1 mechanism  of  action.  ACTH  = adrenocorticotropic  hormone,  DHT  = dihydroxytestosterone,  EGF  = epi- 
dermal growth  factor,  EP  = endocrine-paracrine,  Est  = estrogen,  HCI  = hydrochloride,  LH  = luteinizing  hormone,  LH-RH  = LH- 
releasing  hormone,  T = testosterone 


levels  to  rise  with  the  development  of  cancer.  In  the  mul- 
ticenter trial,  most  patients  on  finasteride  therapy  in 
whom  cancer  developed  had  elevated  PSA  levels  before 
therapy,  and  while  on  therapy,  PSA  levels  increased  con- 
currently with  the  development  of  cancer.54  The  effects  of 
finasteride  on  PSA  need  further  evaluation. 

Epristeride 

Epristeride  (code  designation  SK&F  105657),  a new 
chemical  compound  developed  by  SmithKline  Beecham 
Pharmaceuticals,  is  a potent  and  selective  inhibitor  of  5a- 
reductase.  It  has  been  shown  to  reduce  serum  and 
prostatic  DHT  concentrations  while  maintaining  the 
testosterone  levels  (P.  Audet,  D.  Jorkasky,  B.  Ilson,  et  al: 
“An  Open-Label  Study  to  Examine  the  Safety,  Pharmaco- 
kinetics and  Pharmacodynamics  of  SK&F  105657  Ad- 
ministered Orally  Daily  for  Eight  Doses  in  Healthy 
Elderly  Male  Subjects,”  SmithKline  Beecham  Report  No. 
MP/004/SK&F- 105657,  1991).  Currently,  clinical  studies 
are  being  done  concerning  its  efficacy  in  the  medical 
management  of  BPH. 

Flutamide 

Another  approach  to  blocking  androgen  uptake  by 
prostatic  cells  is  to  prevent  androgen  binding  to  nuclear 
androgen  receptors,  the  normal  mechanism  by  which  an- 
drogens are  used  by  prostatic  cells.  Agents  such  as  flu- 


tamide and  nilutamide  (anandron)  act  in  this  manner.  Flu- 
tamide (Eulexin)  is  a nonsteroidal  antiandrogen  with  es- 
trogenic, progestational,  or  antigonadotropic  effects.  In 
patients  with  BPH,  trials  have  shown  both  objective  in- 
creases in  flow  rates  and  subjective  lessening  of  symp- 
toms. Flutamide  also  does  not  lower  peripheral  serum 
testosterone  levels  and  therefore  is  not  generally  associ- 
ated with  a loss  of  libido,  impotence,  or  hot  flushes.  A de- 
crease in  libido  is  noted,  however,  in  10%  to  15%  of 
patients  on  long-term  therapy.  Other  side  effects  include 
diarrhea  in  15%  and  gynecomastia  in  30%  of  patients. 
Flutamide  is  also  metabolized  in  the  liver,  and  liver  en- 
zyme values  increase  with  continued  use.  A major  disad- 
vantage is  cost,  which  is  three  times  higher  than  for 
finasteride. 

Other  Antiandrogen  Agents 

There  are  also  antiandrogens  that  block  both  luteiniz- 
ing hormone  and  nuclear  androgen  uptake.  Among  these 
are  cyproterone  acetate  and  megestrol  acetate.  Cypro- 
terone  acetate  is  a synthetic  antiandrogen  with  progesta- 
tional activities.  This  agent  inhibits  both  androgen  uptake 
by  androgen  receptors  and  the  release  of  gonadotropins 
from  the  pituitary.  In  patients  with  BPH,  it  has  improved 
flow  rates  and  lessened  voiding  symptoms.56  Megestrol 
acetate  is  another  progestational  antiandrogen  that  blocks 
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TABLE  6 .—Antiandrogen  Mechanisms  of  Action  and  Side  Effects 

Class  of  Drug 

Agents  (Code  Designation) 

Mechanisms  of  Action 

Side  effects 

Cn-RH  Analogues  

Leuprolide,  goserelin, 
buserelin,  nafarelin  acetate 

Block  pituitary  LH 
secretion;  decrease 
levels  of  T and  DHT 

Loss  of  libido, 
impotence,  hot 
flashes,  gynecomastia 

Antiandrogens  

Flutamide,  nilutamide, 
casodex  (IC1 176,334) 

Block  nuclear  androgen 
receptor;  do  not 
decrease  levels  of  T or  DHT 

Impotence  in  1 0%  to  1 5%, 
diarrhea  in  1 0%  to  20%, 
gynecomastia  in  1 5% 

5a-Reductase  inhibitors. . 

Finasteride  (MK-906), 
epristeride  (SK&F  105657) 

Block  enzyme  5a-reductase, 
which  converts  T to  DHT; 
do  not  decrease  levels  of  T 

Headache,  no  impotence, 
minimal  loss  of  libido 

Combined  agents, 

Cyproterone  acetate, 

Block  LH  release  and 

Impotence,  loss  of 

progestational, 
antiandrogenic,  and 
antigonadotropic 
effects 

megestrol  acetate 

nuclear  receptor  androgen 
uptake 

libido  in  1 00% 

Aromatase  inhibitors T estolactone  atamestane 

DHT  = dihydroxytestosterone,  Cn-RH  = gonadotropin-releasing  hormone,  LH 

Block  peripheral  conversion 
of  T to  estrogen;  do  not 
decrease  peripheral  T levels 
luteinizing  hormone,  T = testosterone 

Occasional  headache, 
no  impotence  or 
loss  of  libido 

receptors  and  the  release  of  gonadotropin.  A major  disad- 
vantage of  the  use  of  these  agents  is  the  reversibility  of  in- 
hibition with  time  due  to  an  override  by  rising  levels  of 
luteinizing  hormone.  Other  disadvantages  are  a loss  of  li- 
bido and  impotence  due  to  lower  levels  of  testosterone. 

A new  class  of  agents  under  trial  for  BPH  is  aromatase 
inhibitors.  The  physiologic  basis  for  their  use  is  the 
theory  that  BPH  arises  as  a result  of  relative  changes  in 
the  testosteroneiestrogen  ratio  that  occur  in  men  with  ag- 
ing. This  observation,  coupled  with  the  knowledge  that 
estrogen  stimulates  BPH  in  canines,  has  initiated  clinical 
trials  with  atamestane.  Atamestane  is  a competitive  and 
irreversible  inhibitor  of  the  steroid  aromatase  that  is  in- 
volved in  the  peripheral  conversion  of  testosterone  to  es- 
trogen. Initial  observations  with  the  use  of  this  agent  at 
the  University  of  California,  San  Francisco,  suggest  that 
this  drug  has  good  tolerability,  low  toxicity,  and  does  not 
impair  libido.  Efficacy  results  are  as  yet  unknown. 

Tables  5 and  6 summarize  the  currently  available 
drugs  in  the  United  States  for  the  treatment  of  BPH. 
There  has  recently  been  an  explosion  of  interest  in  the 
medical  management  of  BPH.  Newer  pharmacologic 
agents  are  being  developed  in  parallel  with  a better  under- 
standing of  the  pathogenesis  of  BPH  and  its  functional 
abnormalities.  Several  variables  have  produced  hetero- 
geneity of  the  disease  process  of  BPH.  These  include  the 
glandular  versus  the  stromal  components  in  the  hyper- 
plastic prostate,  the  dynamic  versus  the  mechanical  com- 
ponents, the  lateral  lobes  versus  the  median  lobe 
enlargement,  and  the  hormonal  status  of  a patient.  As  a 
result,  a tailored  approach  for  the  medical  management  of 
BPH  is  still  evolving.  Techniques  and  agents  under  devel- 
opment such  as  endorectal  magnetic  resonance  spec- 
troscopy57 and  the  ability  to  block  a-receptors 
subselectively  may  allow  further  improvements  in  the 
management  of  prostatic  disorders. 
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Chest  Diseases 

Anthony  M.  Cosentino,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  chest 
diseases.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly  estab- 
lished, both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authoritative 
reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamiliar  with  a 
particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Chest  Diseases  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Cosentino  and  the  panel. 


Strategies  for  Home-Assisted  Ventilation 

The  goals  for  home-assisted  ventilation  are  to  extend 
life,  enhance  the  quality  of  life,  provide  an  environment 
that  enhances  individual  potential,  reduce  morbidity,  im- 
prove physical  and  physiologic  function,  and  reduce  costs. 
The  condition  of  a patient  being  considered  for  home- 
assisted  ventilation  must  be  reasonably  stable,  and  there 
must  be  sufficient  resources  available  in  the  community. 

Specific  indications  for  home-assisted  ventilation  in- 
clude the  following: 

• Chronic  respiratory  insufficiency  due  to  restrictive 
respiratory  disorders — primarily  neuromuscular  and 
chest  wall  disorders.  Long-term  survival  is  excellent — 
70%  to  80%  of  patients  live  for  five  years — and  is  associ- 
ated with  decreases  in  the  number  and  length  of  hospital 
admissions  for  respiratory  failure. 

• Chronic  hypoxia  and  hypercapnia  in  patients  with 
chronic  obstructive  pulmonary  disease  (COPD).  This  in- 
cludes patients  who  are  weaned  from  assisted  ventilation, 
but  may  benefit  from  nasal  mask  ventilation  to  treat  per- 
sistent or  worsening  hypercapnia  and  patients  who  cannot 
be  weaned  from  ongoing  tracheostomy-assisted  ventila- 
tion, but  who  are  stable  enough  to  be  discharged  to  the 
community. 

• Nocturnal  oxygen  desaturation  and  hypercapnia  in 
selected  patients  without  notable  daytime  hypoventilation 
syndromes  such  as  obesity-related  hypoventilation  and 
“overlap”  such  as  COPD  and  sleep  apnea. 

Tracheostomy-assisted  techniques  include  volume- 
cycled  or  pressure-limited  ventilation.  These  are  preferred 
for  patients  with  bulbar  dysfunction,  excessive  tracheo- 
bronchial secretions,  or  upper  airway  obstruction  when 
airway  access  is  desirable.  Body  (negative  pressure)  ven- 
tilation is  best  used  in  patients  with  neuromuscular  disor- 
ders without  such  complications.  Nasal  intermittent 
positive  pressure  has  been  used  recently  with  best  results 
in  patients  with  neuromuscular  weakness  without  airway 


or  pulmonary  parenchymal  complications.  This  tech- 
nique has  uncertain  results  in  patients  with  COPD. 

In  general,  the  long-term  survival  and  quality  of  life 
of  patients  receiving  home-assisted  ventilation  is  better 
for  those  with  neuromuscular  and  chest  wall  disorders 
than  for  patients  with  COPD.  Recent  studies  suggest  that 
patients  on  long-term  home-assisted  ventilation — most  of 
whom  have  neuromuscular  disease — consider  noninva- 
sive  methods  to  be  more  convenient  and  to  have  less 
untoward  effects  on  speech,  appearance,  and  comfort  than 
tracheostomy-assisted  ventilation.  The  use  of  a cuffless 
tracheostomy  with  a one-way  valve  to  facilitate  speech, 
however,  can  still  be  used  in  those  patients  with  severe 
respiratory  impairment — that  is,  vital  capacity  of  less  than 
1 liter — with  appropriate  adjustment  of  the  tidal  volume 
or  pressure  limit  to  compensate  for  the  stomal  leak. 

AHMET  BAYDUR.  MD 
Los  Angeles.  California 
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High-Resolution  Computed 
Tomography 

Computed  tomography  (CT)  allows  noninvasive, 
detailed  viewing  of  chest  anatomy.  Because  of  its  cross- 
sectional  image  display  and  superior  contrast  resolution, 
CT  more  sensitively  detects  and  better  evaluates  abnormal- 
ities than  chest  radiography.  High-resolution  CT,  defined 
by  1 - to  2-mm  sections  reconstructed  using  a high  spatial- 
resolution  algorithm,  further  improves  morphologic  detail, 
largely  by  decreasing  the  averaging  effects  seen  in  stan- 
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dard  10-nun  sections.  “Thin-section"  images  have  proved 
useful  in  a number  of  acute  and  chronic  diseases  of  the  lung 
and  are  a standard  feature  of  all  CT  scanners. 

The  evaluation  of  acute  nodular  disease  is  aided  by 
high-resolution  CT  when  a surrounding  halo  of  ground- 
glass  attenuation  is  seen.  Although  the  "CT  halo  sign” 
may  be  seen  with  any  hemorrhagic  nodule,  whether  infec- 
tious or  neoplastic,  in  patients  with  neutropenia,  this  find- 
ing strongly  suggests  the  diagnosis  of  invasive 
aspergillosis.  In  many  acute  lung  diseases  such  as 
Pneumocystis  carinii  pneumonia  and  acute  radiation 
pneumonitis,  high-resolution  CT  can  demonstrate  early 
parenchymal  abnormalities  when  other  techniques  give 
negative  or  equivocal  results.  False-positive  results  due  to 
dependent  atelectasis  are  reduced  by  the  combination  of 
prone  and  supine  scanning. 

In  patients  with  chronic  diffuse  lung  disease,  a firm  di- 
agnosis is  rarely  provided  by  conventional  radiography, 
and  10%  to  15%  may  have  a normal  chest  x-ray  film.  In 
several  studies,  high-resolution  CT  has  demonstrated  both 
a higher  diagnostic  sensitivity  and  specificity.  Occasionally 
high-resolution  CT  findings  may  be  so  characteristic  of  a 
specific  disease  that  therapy  can  be  initiated  without 
biopsy  confirmation  of  the  diagnosis.  For  example,  reticu- 
lar opacities  in  a predominantly  subpleural  and  basilar  dis- 
tribution in  a patient  older  than  50  years  presenting  with 
subacute  dyspnea  and  restrictive  functioning  are  generally 
sufficient  for  a diagnosis  of  usual  interstitial  pneumonia. 
The  presence  of  nodular  (interlobular)  septal  thickening 
with  polygon  formation  is  considered  nearly  pathogno- 
monic of  the  lymphangitic  spread  of  tumor. 

In  patients  with  chronic  diffuse  lung  disease,  areas  of 
ground-glass  opacification  suggest  active,  possibly  treat- 
able disease  and  are  the  appropriate  targets  for  biopsy.  By 
providing  a rough  map  and  index  of  disease  activity,  that 
is,  alveolitis  versus  fibrosis,  high-resolution  CT  helps 
guide  therapeutic  decisions  and  limits  biopsy  site  sam- 
pling errors.  High-resolution  CT  also  aids  in  choosing  the 
best  biopsy  technique.  Although  transbronchial  biopsy  is 
appealing  as  a less-invasive  technique  than  thoracoscopic 
or  open-lung  biopsy,  it  has  a high  yield  only  in  diseases 
involving  the  lung  tissue  adjacent  to  bronchovascular 
bundles.  The  best  examples  are  sarcoidosis  and  lymphan- 
gitic carcinomatosis.  Most  other  chronic  diffuse  lung  dis- 
eases usually  require  a surgical  biopsy  for  definitive 
diagnosis. 

Mild  emphysema  may  be  difficult  to  detect  radio- 
graphically. even  when  suggested  by  the  results  of  pul- 
monary function  tests.  High-resolution  CT  may  show 
subtle  emphysematous  changes  or  bullous  disease,  thus 
explaining  the  pulmonary  function  abnormalities  and  di- 
recting appropriate  therapy. 

In  patients  with  suspected  bronchiectasis,  thin-section 
images  have  supplanted  bronchography  as  the  best 
method  for  demonstrating  airway  dilatation,  wall  thicken- 
ing, and  mucous  inspissation.  Because  bronchiectasis  is 
often  discovered  in  patients  with  hemoptysis,  high- 
resolution  CT  is  an  important  component  of  the  diagnos- 


tic workup  in  patients  with  normal  or  inconclusive  chest 
radiographic  findings.  The  detection  of  bronchiectasis 
may  also  explain  chronic  cough  or  recurrent  pneumonia 
not  explained  by  conventional  CT  imaging  or  bron- 
choscopy. The  demonstration  of  multifocal  involvement 
appropriately  identifies  patients  whose  disease  cannot  be 
cured  by  surgical  resection. 

High-resolution  CT  is  frequently  added  to  conven- 
tional CT  to  further  characterize  focal  abnormalities.  In 
patients  with  diffuse  lung  disease,  a dedicated  high- 
resolution  CT  examination,  consisting  of  1-  to  2-mm  sec- 
tions every  10  mm.  is  performed  to  obtain  a representative 
sample  of  the  lung  parenchyma.  The  current  indications 
for  a dedicated  high-resolution  examination  are  as  follows: 

• To  investigate  signs  and  symptoms  suggestive  of  dif- 
fuse lung  disease  in  patients  with  normal  or  nonspecific 
chest  radiographs: 

• To  investigate  cases  in  which  the  chest  radiographic 
abnormalities  are  not  in  keeping  with  the  clinical  presen- 
tation; 

• To  provide  an  index  of  disease  activity,  especially  in 
patients  with  usual  interstitial  pneumonia: 

• To  determine  the  most  appropriate  type  and  site  of 
lung  biopsy; 

• To  diagnose  bronchiectasis,  and  to  determine  its  dis- 
tribution. 

ROBERT  S.  FISHMAN.  MD 
ANN  N.  LEUNG.  MD 
Stanford,  California 
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Preoperative  Staging  of  Lung  Cancer 

Staging  of  lung  cancer  is  used  primarily  in  patients 
with  non-small-cell  carcinoma.  With  rare  exceptions, 
small-cell  carcinomas,  whenever  discovered,  are  consid- 
ered to  have  already  metastasized  and  therefore  are  clas- 
sified as  stage  IV. 

The  staging  of  non-small-cell  lung  cancer  is  based  on 
the  tumor-node-metastasis  system  first  promulgated  in 
1974  and  revised  in  1986.  Information  required  for  stag- 
ing includes  the  size  and  position  of  the  tumor,  the  in- 
volvement of  adjacent  tissues  by  the  tumor,  the  extent  of 
regional  lymph  node  involvement,  and  the  presence  and 
location  of  distant  metastases.  The  stage  correlates  well 
with  the  prognosis,  with  or  without  treatment. 

Preoperative  staging  is  less  accurate  than  the  staging 
determined  from  tissue  biopsies  and  actual  exploration  of 
the  chest,  but  it  provides  invaluable  assistance  in  selecting 
the  most  appropriate  therapy.  Preoperative  staging  not  only 
identifies  patients  in  whom  thoracotomy  would  likely  be 
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futile,  but  also  detects  its  usefulness  in  situations  in  which 
a patient’s  condition  may  have  originally  seemed  hopeless. 

The  status  of  a primary  tumor  in  the  lungs  is  most  ef- 
fectively studied  by  thoracic  computed  tomography  (CT), 
which  establishes  the  size  and  position  of  a tumor  with 
precision.  If  a tumor  is  situated  immediately  adjacent  to 
the  chest  wall  or  mediastinum,  magnetic  resonance  imag- 
ing may  be  superior  to  CT  in  detecting  invasion  of  these 
tissues.  With  centrally  placed  tumors,  bronchoscopy  will 
help  determine  resectability. 

Although  many  surgeons  depend  on  standard  chest 
roentgenograms  for  evaluating  the  hilar  and  mediastinal 
nodes,  thoracic  CT  with  contrast  enhancement  has  had  an 
increasingly  important  role  in  this  type  of  analysis.  The 
usual  practice  has  been  to  recommend  mediastinoscopy  if 
CT  indicates  that  one  or  more  nodes  are  enlarged  and  to 
advise  exploratory  thoracotomy  without  mediastinoscopy 
if  the  nodes  are  normal-sized.  It  has  long  been  recognized 
that  as  many  as  half  of  the  enlarged  nodes  are  benign,  and 
more  recently  it  has  been  shown  that  30%  to  40%  of  nodes 
already  involved  with  malignant  spread  appear  normal  in 
size.  Some  have  suggested  that  a false-negative  rate  of  this 
magnitude  for  CT  would  not  warrant  its  routine  use  for 
staging  nodes. 

The  new  technique  of  positron-emission  tomographic 
scanning  shows  promise  of  providing  the  highest  sensitiv- 
ity and  specificity  of  all  noninvasive  methods  for  staging 
the  hilar  and  mediastinal  nodes  and  may  well  become  the 
method  of  choice  in  the  future.  Because  such  scans  include 
the  entire  body,  they  may  prove  to  be  the  most  cost-effective 
method  for  detecting  widespread  extrathoracic  metastases. 

The  choice  of  techniques  for  detecting  metastases 
depends  largely  on  clinical  clues  suggesting  focal  disease. 
Techniques  used  include  contrast  CT  scans  or  gadolin- 
ium-enhanced T1  -weighted  magnetic  resonance  images 
of  the  brain,  bone  scans,  abdominal  CT,  and  study  of  pre- 
sumably malignant  pleural  effusions  by  thoracentesis  and 
pleural  biopsy.  Although  there  is  no  clear  consensus  on 
using  “routine”  searches  for  metastases  in  the  absence  of 
focal  signs,  it  is  usual  for  the  standard  thoracic  CT  to  be 
extended  to  include  the  liver  and  adrenal  glands.  In  pa- 
tients with  isolated  ipsilateral  mediastinal  or  subcarinal 
nodal  involvement  (stage  IIIA),  routine  organ  scanning — 
brain,  bone,  liver,  adrenal  glands — is  probably  advisable 
because  of  the  increased  likelihood  of  metastasis. 

JEFFREY  SHEA.  MD 

Longview,  Texas 
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Primary  Pulmonary  Hypertension 

In  the  past  few  years  our  understanding  of  the  diagnostic 
evaluation,  prognosis,  and  treatment  of  primary  pulmonary 


hypertension  has  grown.  Noninvasive  evaluation  still  in- 
cludes an  initial  electrocardiogram  and  chest  radiograph  as 
screening  studies.  In  affected  patients,  about  90%  of  chest 
x-ray  films  suggest  the  diagnosis  of  primary  pulmonary 
hypertension.  Doppler  ultrasonography,  when  tricuspid  or 
pulmonic  regurgitation  is  present,  can  estimate  pulmonary 
artery  pressures  and  has  largely  supplanted  periodic 
angiography  to  assess  therapy.  All  patients  should  also  un- 
dergo ventilation-perfusion  scanning  to  identify  the  small 
subset  of  patients  with  chronic  thromboembolic  disease  be- 
cause recent  studies  of  surgical  pulmonary  endarterectomy 
show  superb  results,  with  a surgical  mortality  of  8%  to  9%. 

Initial  catheterization  is  still  warranted  both  to  confirm 
the  diagnosis  of  primary  pulmonary  hypertension  and  to 
exclude  left  ventricular  dysfunction  and  valvular  and  con- 
genital cardiac  causes.  Pulmonary  angiography  is  only  use- 
ful in  those  patients  with  abnormal  ventilation-perfusion 
scans,  to  search  for  surgically  accessible,  organized,  proxi- 
mal clots.  Open-lung  biopsies  are  rarely  indicated. 

Accrued  data  from  the  National  Institutes  of  Health  na- 
tional registry  of  patients  with  primary  pulmonary  hyper- 
tension now  provide  us  with  clear  prognostic  indices.  A 
right  atrial  pressure  greater  than  20  mm  of  mercury  pre- 
dicts a median  survival  of  one  month,  compared  with  46 
months  for  a pressure  of  less  than  1 0 mm  of  mercury.  A 
pulmonary  artery  pressure  of  greater  than  85  mm  of  mer- 
cury is  associated  with  a median  survival  of  one  year,  com- 
pared with  48  months  for  a pressure  of  less  than  55  mm  of 
mercury.  Female  sex,  low  cardiac  output,  and  reduced 
mixed  venous  saturation  also  indicate  a poor  prognosis. 

The  therapy  for  primary  pulmonary  hypertension  has 
evolved.  Vasodilator  trials,  conducted  with  a Swan-Ganz 
catheter  and  arterial  pressure  monitoring,  are  useful  for 
assessing  patients’  tolerance  of  vasodilators.  Recent  data 
showing  that  as  many  as  25%  of  patients  with  primary 
pulmonary  hypertension  respond  to  high  doses  of  calcium 
channel  blocking  agents,  particularly  nifedipine,  have 
added  impetus  to  these  studies.  In  patients  who  respond 
to  therapy,  pulmonary  artery  pressures  will  return  to 
nearly  normal,  the  right  ventricular  hypertrophy  will  sub- 
side, and  they  will  live  much  longer. 

A newer  vasodilator  agent,  still  not  commercially 
available,  is  epoprostenol  (prostaglandin  I2),  also  called 
prostacyclin.  Given  through  a central  venous  catheter  by 
continual  infusion,  epoprostenol  prolongs  survival  in 
most  patients  with  primary  pulmonary  hypertension  and 
is  therefore  useful  for  those  in  whom  calcium  channel 
blockers  are  ineffective.  Side  effects  include  headache, 
flushing,  and  hypotension.  A synthetic  analogue  of 
epoprostenol,  iloprost,  has  a longer  half-life  and  holds 
promise  as  a possible  oral  agent. 

Nitric  oxide  gas  (endothelium-derived  relaxing  factor) 
is  also  a potent  vasodilator,  but  with  a half-life  of  only  a 
few  seconds.  Because  of  this,  when  given  by  inhalation,  it 
achieves  selective  pulmonary  vasodilatation.  The  chief 
stumbling  block  has  been  the  absence  of  a safe  and  con- 
venient method  of  delivery  in  its  therapeutic  range  of 
about  2 to  40  ppm. 
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For  patients  for  whom  more  conservative  therapy  is 
unsuccessful,  heart-lung  transplantation  remains  the  best 
option.  Accurate  prognostic  indices  for  primary  pul- 
monary hypertension  patients  have  improved  our  ability 
to  allocate  transplantation  rationally.  Three-year  survival 
rates  in  the  best  centers  are  60%  to  75%.  Experience  with 
single-  and  double-lung  transplantation  in  patients  with 
remediable  right  ventricular  function  has  also  been  en- 
couraging in  the  past  two  to  three  years,  with  survival 
similar  to  that  of  heart-lung  transplant  recipients  in 
selected  patients. 

NORMAN  R1ZK.  MD 
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Selective  Decontamination  of  the 
Gastrointestinal  Tract  to  Decrease  the 
Incidence  of  Pneumonia  and  Mortality 

Infections  acquired  in  critical  care  units  contribute  to 
morbidity,  mortality,  and  costs.  Nosocomial  pneumonia  is 
of  particular  concern  because  of  the  need  for  prolonged 
ventilator  care  and  an  associated  mortality  in  excess  of 
50%.  Many  nosocomial  infections  are  caused  by  gram 
negative,  aerobic  enteric  pathogens  that  colonize  the 
nasopharynx. 

An  early  study  attempted  to  decrease  colonization  in 
trauma  patients  on  mechanical  ventilation.  The  study  used 
an  oral  paste  of  polymyxin  B sulfate,  amphotericin  B,  and 
tobramycin  applied  to  the  oral  mucosa  four  times  a day,  an 
oral  suspension  of  the  same  drugs  given  four  times  a day, 
and  intravenous  cefotaxime  sodium.  A substantial  de- 
crease in  the  incidence  of  colonization  and  a decrease  in 
the  infection  rate  occurred.  Historical  controls  were  used, 
and  criteria  for  infection  were  imprecise.  No  mortality 
data  were  provided. 

Additional  studies  have  suggested  that  selective  decon- 
tamination reduces  the  incidence  of  respiratory  tract  infec- 
tions. Criteria  for  infection  in  most  series  were  not  rigid, 
however,  and  only  a weak  association  between  infection 
and  reduced  mortality  was  found. 

A recent  randomized,  controlled  study  of  gastrointesti- 
nal tract  decontamination  in  150  patients  reported  only  7 
cases  of  pneumonia:  4 of  75  in  the  control  group  and  3 of 
75  in  the  treatment  group.  Unlike  other  decontamination 
studies  that  reported  a pneumonia-incidence  rate  of  about 
40%,  this  study  made  a diligent  effort  to  precisely  diag- 
nose pneumonia.  Fewer  deaths  occurred  among  the  pa- 
tients whose  gastrointestinal  tracts  were  decontaminated, 
but  the  difference  was  not  significant. 

Investigators  in  France  reported  no  increase  in  survival 


rates  among  treated  patients  who  received  mechanical 
ventilation  in  intensive  care  units.  Furthermore,  the  cost  of 
care  in  the  treatment  group  was  raised.  In  this  study  also, 
a diagnosis  of  pneumonia  was  supported  by  results  of 
bronchoscopy  with  protected-brush  specimens,  and  the  in- 
cidence of  pneumonia  was  only  15%  in  the  placebo  group 
and  12%  in  the  decontamination  group.  In  the  placebo 
group,  pneumonia  was  more  often  caused  by  aerobic 
gram-negative  organisms,  and  in  the  treatment  group  it 
was  more  often  due  to  Staphylococcus  species. 
Decontaminating  the  gastrointestinal  tract  may  reduce  the 
production  of  endotoxin  and  decrease  mortality.  This 
study  found  no  decrease  in  the  incidence  of  multiple  organ 
failures. 

A recent  well-controlled  study  with  rigid  criteria  for 
the  diagnosis  of  pneumonia  found  no  decrease  in  the  in- 
cidence of  pneumonia,  mortality,  length  of  hospital  stay, 
or  the  duration  of  mechanical  ventilation.  The  duration  of 
mechanical  ventilation  in  the  patients  was  4 to  22  days. 

At  present  the  data  for  selective  decontamination  of 
the  gastrointestinal  tract  do  not  support  the  belief  that  it 
decreases  the  incidence  of  pneumonia  and  associated 
mortality. 

ANTHONY  M.  COSENTINO.  MD 
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Tropical  Lung  Disease 

Rare  infections,  exotic  parasitic  illnesses,  and  unfamil- 
iar genetic  or  environmental  diseases,  once  considered  lim- 
ited to  the  tropical  and  subtropical  world,  are  now 
appearing  with  increasing  frequency  in  the  emergency  de- 
partments and  outpatient  clinics  of  North  American  and 
European  hospitals.  Several  of  these  diseases  primarily 
affect  the  lungs.  Modem  pulmonologists  must  learn  how  to 
diagnose  and  treat  tropical  lung  disorders  and  be  aware  of 
the  possibility  of  an  imported  illness  in  every  visitor, 
tourist,  political  refugee,  or  newly  arrived  immigrant 
examined. 

Tuberculosis  continues  to  be  the  most  important  of  all 
medical  problems  in  tropical  and  other  developing  coun- 
tries. The  main  concern  in  the  differential  diagnosis  is  to 
recognize  the  unusual  patterns  of  tuberculosis  seen  particu- 
larly in  older  patients,  in  persons  with  immunosuppression, 
and  in  those  with  drug-resistant  disease.  Pulmonary  melioi- 
dosis and  paragonimiasis,  both  endemic  in  Southeast  Asia, 
can  produce  clinical  and  radiographic  features  that  resem- 
ble those  of  pulmonary  tuberculosis.  These  two  diseases 
should  be  considered  in  any  patient  suspected  of  having 
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tuberculosis  but  whose  tuberculin  skin  test  remains  nega- 
tive and  whose  sputum  fails  to  show  acid-fast  bacilli  on  re- 
peated examinations.  A diagnosis  of  melioidosis  depends 
on  the  identification  of  Pseudomonas  pseudomallei  in  tis- 
sue fluids  such  as  blood,  sputum,  pleural  fluid,  or  pus  or  a 
positive  serologic  test  of  the  organism.  Pulmonary  parago- 
nimiasis, often  referred  to  as  endemic  hemoptysis,  can  be 
diagnosed  by  showing  ova  in  the  sputum,  stool,  pleural 
fluid,  or  bronchoalveolar  lavage  fluid.  Occasionally  a trans- 
bronchial  biopsy  may  reveal  an  adult  fluke.  A complement 
fixation  test  and  other  serologic  studies,  including  immu- 
noelectrophoresis,  indirect  hemagglutination  test,  indirect 
fluorescent  antibody  test  with  immunoglobulin  (Ig)  G,  and 
IgG  enzyme  immunoassay,  are  useful. 

Amebiasis,  usually  considered  a disease  of  the  tropics, 
is  transmitted  from  person  to  person  by  the  fecal-oral 
route.  It  now  exists  in  every  country  of  the  world  and 
should  be  considered  in  the  differential  diagnosis  of  any 
unexplained  lower  lobe  pulmonary  consolidation  or 
pleural  effusion.  The  response  to  treatment  with  metro- 
nidazole is  so  dramatic  that  it  can  be  considered  diagnos- 
tic. The  presence  of  Entamoeba  histolytica , either  in  the 
sputum,  pleural  aspirate,  or  aspirate  from  a hepatic  ab- 
scess, establishes  the  diagnosis.  Amebic  gel  diffusion, 
counterimmunoelectrophoresis,  and  indirect  hemaggluti- 
nation are  accurate  and  extremely  useful  tests  in  nonen- 
demic areas.  Bowel  infestation  with  E histolytica  is 
common  in  endemic  areas,  and  the  organism  may  coexist 
with  many  other  diseases.  Similarly,  the  failure  to  detect  E 
histolytica  in  a stool  specimen  does  not  exclude  pleuropul- 
monary  amebiasis. 

Tropical  pulmonary  eosinophilia  is  seen  mainly  in 
India,  Pakistan,  Bangladesh,  Southeast  Asia,  and  the  South 
Pacific  islands.  The  clinical  features  of  cough,  fever, 
weight  loss,  night  sweats,  and  diffuse  miliary  or  nodular 
pulmonary  infiltration  are  often  confused  with  those  of 
miliary  tuberculosis,  hypersensitivity  pneumonitis,  and 
sarcoidosis.  In  tropical  eosinophilia,  however,  serum 
eosinophil  counts  and  IgE  levels  are  exceedingly  high.  The 
response  to  the  administration  of  diethylcarbamazine 
citrate  is  dramatic  and  diagnostic. 

Malaria  and  hydatid  disease  also  affect  the  lungs. 
Clinical  pulmonary  disease  develops  in  about  10%  of  pa- 
tients with  Plasmodium  falciparum  infection.  Pulmonary 
edema  and  the  adult  respiratory  distress  syndrome  are  the 
two  most  serious,  potentially  lethal,  complications. 
Diagnosis  is  made  by  examining  a Giemsa-  or  Wright’ s- 
stained  smear  of  peripheral  blood.  Hydatid  disease  in 
endemic  areas  is  often  included  in  the  differential  diagno- 
sis of  a localized  nodular  or  a mass  lesion  in  the  lung. 
Occasionally  a chest  x-ray  film  may  show  multiple  densi- 
ties. A crescent  or  “water  lily”  sign,  considered  diagnostic, 
is  caused  by  an  air  leak  between  the  two  membranes  encir- 
cling the  opacity;  computed  tomography  and  thoracic  ultra- 
sonography studies  are  helpful.  A hydatid-specific,  IgE 
enzyme-linked  immunosorbent  assay,  immunofluorescent 
antibody,  and  indirect  hemagglutination  test  increase 
chances  of  detecting  pulmonary  hydatid  disease. 


Other  tropical  diseases  that  involve  the  lungs  include 
typhoid  and  paratyphoid  infections,  schistosomiasis, 
sickle  cell  disease,  and  hantaviral  infections.  Every  physi- 
cian needs  to  have  a good  knowledge  of  tropical  pul- 
monary medicine  to  remain  on  guard  when  an 
unexplained  lung  or  pleural  lesion  strikes  an  immigrant  or 
a traveler  returning  from  the  tropics. 

OM  P.  SHARMA,  MD 
Los  Angeles,  California 
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Evaluating  Patients  With  Chest  Pain 

Chest  pain  is  a common  symptom  in  patients  seen  in 
emergency  departments  and  in  inpatient  and  outpatient 
settings.  The  primary  concern  of  both  clinician  and  pa- 
tient is  to  exclude  a cardiac  origin,  possibly  the  most  life- 
threatening.  The  mainstay  of  chest  pain  evaluation  after  a 
careful,  focused  history  is  not  the  electrocardiogram 
(ECG),  but  the  noninvasive  stress  test. 

An  understanding  of  Bayes’  theorem  is  essential  to  the 
rational,  cost-effective  use  and  accurate  interpretation  of 
noninvasive  stress  testing  in  the  diagnosis  of  coronary 
artery  disease.  According  to  Bayes'  theorem,  the  positive 
and  negative  predictive  values  of  a test  are  determined  not 
only  by  test  specificity  and  sensitivity,  but  also  by  the 
prevalence  of  the  disease  in  patients  similar  to  those  under 
consideration.  In  estimating  the  probability  of  coronary 
artery  disease  in  a given  patient,  a clinician  uses  features 
of  clinical  history — including  the  presence  or  absence  of 
the  standard  risk  factors  for  the  disease — and  physical 
examination.  The  sensitivity  and  specificity  of  treadmill 
exercise  testing,  the  most  common  form  of  stress  testing, 
are  determined  by  several  factors,  including  the  ECG  defi- 
nition of  an  abnormal  (positive)  test  result,  achieved  dou- 
ble product  (systolic  blood  pressure  times  heart  rate),  and 
metabolic  equivalent  units  (METs)  or  resting  oxygen 
intake  (usually  3.5  ml  of  oxygen  per  kg  per  minute),  dura- 
tion of  exercise,  and  underlying  ECG  abnormalities  that 
might  preclude  a meaningful  interpretation  of  exercise 
tracings.  Exercise  scintigraphy,  echocardiography,  and  ra- 
dionuclide angiography  are  useful  in  overcoming  the  dif- 
ficulty that  baseline  ECG  abnormalities  impose  on 
interpreters.  Stress  scintigraphy  or  echocardiography  us- 
ing pharmacologic  agents  such  as  dobutamine  or  dipyrid- 
amole are  particularly  useful  in  patients  unable  to  achieve 
a reasonable  double  product  with  dynamic  exercise  or  who 
cannot  exercise  because  of  musculoskeletal  problems, 
amputation,  or  limiting  claudication. 

In  patients  with  typical  angina  pectoris  in  whom  the 
probability  of  coronary  artery  disease  is  high,  the  exercise 
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test  pros  ides  only  modest  incremental  value  in  establish- 
ing the  diagnosis;  it  can,  however,  provide  important  prog- 
nostic information  based  on  the  non-ECG  variables  of 
exercise  duration  and  METs  achieved,  as  well  as  data  that 
may  indicate  the  need  for  coronary  arteriography.  Whereas 
establishing  a diagnosis  of  coronary  artery  disease  requires 
the  achievement  of  an  adequate  heart  rate,  evaluating  the 
effect  on  myocardial  ischemia  of  a particular  antianginal 
regimen  need  not,  and  the  patient  may  exercise  while  tak- 
ing all  relevant  medications. 

Determining  the  diagnosis  in  a patient  with  chest  pain 
atypical  for  ischemia  can  be  a challenge.  The  probability 
of  coronary  disease  in  these  patients  ranges  from  10%  to 
70%,  affecting  both  the  positive  and  negative  predictive 
value  of  the  exercise  test  result.  The  sensitivity  and  speci- 
ficity assume  a more  important  role;  more  stringent  crite- 
ria to  define  an  abnormal  test  result  become  necessary  for 
meaningful  interpretation.  Here,  too.  high  achieved  heart 
rate  and  high-level  and  long  exercise  duration  indicate  a 
benign  prognosis,  whatever  the  exercise  ECG  shows. 
Further  evaluation  need  not  be  undertaken,  although  close 
follow-up  is  recommended. 

If  patients  achieve  greater  than  85%  of  their  age-pre- 
dicted maximum  heart  rate,  yet  cannot  perform  prolonged 
exercise  and  have  evidence  of  ischemia,  exercise  scintigra- 
phy or  echocardiography  is  recommended  to  assess  the 
volume  and  areas  of  myocardium  at  ischemic  risk.  If  a 
notable  perfusion  defect  or  a wall-motion  abnormality  is 
noted,  consideration  should  be  given  to  coronary  arteriog- 
raphy. If  a substantial  perfusion  defect  or  wall-motion 
abnormality  is  not  found,  close  follow-up  and  periodic 
treadmill  tests  are  recommended.  If  patients  have  evidence 
of  ischemia  and  do  not  achieve  85%  of  maximum  predicted 
heart  rate  or  cannot  perform  prolonged  exercise,  coronary 
arteriography  is  generally  indicated.  Pharmamacologic 


stress  scintigraphy  or  echocardiography  is  used  if  baseline 
ECG  abnormalities  or  limited  exercise  capacity  precludes 
the  use  of  standard  treadmill  testing. 

Because  of  the  perception  that  women  have  a high 
“false-positive”  rate  on  standard  treadmill  exercise  testing, 
using  coronary  angiography  as  the  gold  standard,  routine 
stress  scintigraphy  has  been  advocated  in  female  patients. 
Our  practice  is  to  do  the  less  costly,  standard  exercise  test 
first.  If  an  ischemic  test  shows  no  abnormality,  the  patient 
is  reassured  of  the  absence  of  important  myocardial 
ischemia,  and  no  further  workup  is  undertaken.  If  an  is- 
chemic test  results,  the  patient  is  considered  to  have  angina 
and  is  appropriately  treated.  Should  coronary  arteriogra- 
phy be  done  and  the  angiogram  results  are  normal,  the  di- 
agnosis of  microvascular  angina  (syndrome  X)  should  be 
strongly  considered  and  the  patient  treated  with  appropri- 
ate antianginal  medication.  A normal  coronary  angiogram 
does  not  exclude  the  diagnosis  of  myocardial  ischemia. 

Patients  with  chest  pain  in  whom  both  exercise  ECG 
and  scintigraphic  results  are  normal  have  a benign  prog- 
nosis despite  the  continuation  of  their  chest  pain. 
Reassurance  in  these  cases  is  appropriate,  and  treatment 
is  continued  for  the  chest  pain,  if  necessary. 

JOHN  SWEENEY,  MD 

NORA  GOLDSCHLAGER.  MD 

San  Francisco,  California 
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Porphyria  Cutanea  Tarda 
and  Hepatitis  C Virus  Infection 
in  a Patient  With  Acute 
Liver  Failure 

ROBERT  M.  JASMER,  MD 
MARY  S.  LARSON,  MD 
KATHERINE  N.  WEILBAECHER,  MD 
Stanford,  California 

Porphyria  cutanea  tarda,  the  most  common  form  of 
porphyria  in  the  world,'  is  caused  by  decreased  activity 
of  the  enzyme  uroporphyrinogen  decarboxylase.2  This 
enzyme  defect  either  can  occur  sporadically  or  can  be 
inherited  in  an  autosomal  dominant  manner.3  It  is  char- 
acterized by  skin  hyperpigmentation,  vesicles,  hypertri- 
chosis, and  easy  bruisability.4  Most  patients  with  the  dis- 
order have  evidence  of  chronic  liver  disease,  ranging 
from  steatosis  to  chronic  active  hepatitis  to  cirrhosis.5'7 
The  cause  of  these  liver  abnormalities  is  unknown,  but 
previously  had  been  attributed  to  the  effects  of  alcohol, 
iron  overload,  or  both.8 

New  data  have  recently  shown  that  the  presence  of 
hepatitis  C virus  (HCV)  is  the  single  most  common 
hepatic  abnormality  in  patients  with  porphyria  cutanea 
tarda.9  " It  has  been  proposed  that  HCV  may  play  a crit- 
ical role  in  the  pathogenesis  of  liver  disease  associated 
with  porphyria  cutanea  tarda.911  We  report  an  interesting 
case  of  a patient  with  HCV  and  acute  hepatocellular 
necrosis  in  association  with  newly  symptomatic  por- 
phyria cutanea  tarda. 

Report  of  a Case 

The  patient,  a previously  healthy  43-year-old  man, 
was  seen  because  for  three  weeks  he  had  had  anorexia, 
lethargy,  myalgia,  and  intermittent  right  upper  quadrant 
pain.  A week  before  admission,  he  also  noted  dark 
brown  urine,  bilious  emesis,  and  new  hyperpigmentation 
of  his  face,  neck,  and  hands,  with  multiple  blisters  on  the 
palmar  surface  of  his  hands  and  fingers. 

There  was  no  history  of  blood  transfusions,  arthral- 
gias, melena,  intravenous  drug  use,  exposure  to  ill  per- 
sons, previous  hepatitis,  or  similar  skin  lesions.  He  had 
been  taking  acetaminophen,  as  much  as  3 grams  per  day, 
for  the  preceding  seven  days  as  treatment  of  his  abdorn- 
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inal  pain,  but  was  not  taking  any  other  medications.  He 
had  stopped  drinking  his  usual  three  alcoholic  drinks  per 
day  a month  before  admission.  He  grew  up  in  Fiji,  emi- 
grated to  the  United  States  eight  years  ago,  and  has  been 
employed  as  an  automobile  mechanic.  He  had  no  family 
history  of  dermatologic  diseases. 

On  physical  examination  on  admission,  the  patient 
appeared  acutely  ill,  with  a temperature  of  38°C 
(100.4°F),  pulse  rate  100  beats  per  minute,  blood  pres- 
sure 137/70  mm  of  mercury,  and  a respiratory  rate  of  22 
breaths  per  minute.  He  had  moderate  right  upper  quad- 
rant tenderness  without  peritoneal  signs,  normal  bowel 
sounds,  and  a nonpalpable  spleen.  The  liver  span  was 
estimated  at  12  cm  by  percussion.  Increased  pigmenta- 
tion was  present  on  the  face,  hands,  and  neck,  and  mul- 
tiple bullae  and  erosions  were  observed  on  the  palmar 
and  dorsal  surfaces  of  both  hands.  He  had  no  stigmata  of 
chronic  liver  disease,  and  the  findings  of  the  rest  of  the 
examination  were  normal. 

Blood  chemistry  values  on  admission  included  nor- 
mal electrolytes  and  renal  function  tests.  A serum  glu- 
cose level  was  9.0  mmol  per  liter  (162  mg  per  dl);  serum 
total  protein,  albumin,  calcium,  phosphorus,  uric  acid, 
and  amylase  values  were  all  normal;  and  alanine  amino- 
transferase (ALT)  was  709  and  aspartate  aminotrans- 
ferase (AST)  1,531  units  per  liter;  transaminase  levels 
throughout  his  hospital  course  are  shown  in  Figure  1 . 
Total  bilirubin  was  59.9  pmol  per  liter  (3.5  mg  per  dl), 
and  alkaline  phosphatase  was  229  units  per  liter;  neither 
value  changed  appreciably  during  his  hospital  stay.  A 


Figure  1. — The  graph  shows  the  patient's  serum  transaminase 
levels  during  his  hospital  course.  ALT  = alanine  aminotransferase 
(normal,  7 to  56  U/liter),  AST  = aspartate  aminotransferase  (nor- 
mal, 5 to  35  U/liter) 
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ABBREVIATIONS  USED  IN  TEXT 

ALT  = alanine  aminotransferase 
AST  = aspartate  aminotransferase 
HCV  = hepatitis  C virus 
Ig  = immunoglobulin 


lactate  dehydrogenase  level  on  admission  was  6.861 
units  per  liter. 

The  leukocyte  count  was  10.2  X 10"  per  liter  ( 10,200 
per  mm3)  with  a normal  differential,  hematocrit  0.37 
(37%),  and  platelet  count  105X10"  per  liter  (105.000 
per  mm3).  A prothrombin  time  on  admission  was  15.6 
seconds  (international  normalized  ratio  2.38);  subse- 
quent prothrombin  times  are  displayed  in  Figure  2.  A 
urinalysis  disclosed  dark  brown  urine  with  3+  bilirubin 
and  normal  findings  on  microscopic  examination.  An 
ultrasound  examination  of  the  right  upper  quadrant 
revealed  no  extrahepatic  or  intrahepatic  ductal  dilatation 
or  gallstones. 

The  patient  was  given  a presumptive  diagnosis  of 
acute  hepatitis  with  skin  lesions  strongly  suggestive  of 
porphyria  cutanea  tarda.  V-Acetylcysteine  was  given 
empirically  18  hours  after  admission,  although  an  aceta- 
minophen level  measured  at  that  time  was  less  than 
30  mmol  per  liter. 

On  the  second  hospital  day.  a grade  II  hepatic 
encephalopathy  developed,  characterized  by  drowsiness, 
disorientation  for  time,  and  asterixis,  and  the  patient  was 
transferred  to  the  intensive  care  unit.  His  serum  ammo- 
nia level  peaked  at  48  pimol  per  liter  on  the  third  hospi- 
tal day.  Further  workup  disclosed  a positive  second-gen- 
eration enzyme-linked  immunosorbent  assay  for  HCV 
(EIA  2.0,  Abbott  Laboratories,  Abbott  Park,  Illinois), 
which  was  confirmed  by  a positive  recombinant 
immunoblot  assay  (RIBA  II,  Nichols  Institute,  San  Juan 
Capistrano.  California).  In  addition,  the  patient’s  serum 
tested  positive  for  HCV  RNA  by  polymerase  chain  reac- 
tion (Roche  Molecular  Systems,  Branchburg,  New 
Jersey).  Immunoglobulin  (Ig)  M-specific  antibody  test 
to  hepatitis  A virus  was  negative,  as  were  tests  for 
hepatitis  B surface  antigen  and  IgM-specific  antibody  to 
hepatitis  B core  antigen.  Other  workup  included  a serum 
ferritin  level  of  53,900  pig  per  liter  (53,900  ng  per  ml), 
iron  33  fxmol  per  liter  (182  pig  per  dl),  iron-binding 
capacity  45  pimol  per  liter  (252  pig  per  dl);  antismooth 
muscle  antibodies  were  not  present,  and  a ceruloplasmin 
level  was  normal.  An  antibody  test  for  the  human 
immunodeficiency  virus  was  negative. 

Urine  uroporphyrin  levels  were  measured  on  the 
patient’s  second  hospital  day:  uroporphyrin.  20,145  pig 
per  24  hours  (normal  0 to  57);  coproporphyrin.  5,036  fxg 
per  24  hours  (normal  32  to  267);  and  porphobilinogen.  0 
(normal)  (Nichols  Institute,  San  Juan  Capistrano, 
California). 

His  liver  function  (Figures  1 and  2),  skin  lesions,  and 
overall  clinical  status  improved  remarkably  with  sup- 
portive care  alone.  He  was  discharged  on  the  1 1th  hos- 
pital day.  He  did  not  return  for  follow-up  examination. 


Discussion 

Porphyria  cutanea  tarda,  caused  by  reduced  activity 
of  uroporphyrinogen  decarboxylase,  can  be  inherited  in 
an  autosomal  dominant  manner  or  can  occur  sporadical- 
ly.3 That  its  clinical  expression  is  variable  and  that  most 
patients  with  the  disorder  have  some  form  of  underlying 
liver  disease  led  to  the  theory  that  liver  injury  unmasks 
the  enzyme  defect  of  porphyria  cutanea  tarda."  The  spec- 
trum of  underlying  hepatic  disease  includes  steatosis, 
chronic  active  hepatitis,  cirrhosis,  and  hepatocellular 
carcinoma.5'7  The  recognized  agents  of  liver  injury  in 
patients  with  the  disorder  include  alcohol,12  estrogens,12 
and  toxins  such  as  hexachlorobenzene.13 

Several  recent  studies  have  shown  that  HCV  infec- 
tion, detected  serologically  or  by  polymerase  chain 
reaction,  is  present  in  as  many  as  80%  of  patients  with 
porphyria  cutanea  tarda.9"  The  reasons  for  this  high 
prevalence  of  HCV  infection  are  unknown,  as  most 
patients  do  not  have  risk  factors  such  as  a history  of 
previous  blood  transfusions  or  injection  drug  use.910  We 
demonstrated  HCV  infection  in  our  patient,  who  had  no 
known  risk  factors,  by  both  positive  serologic  tests  and 
polymerase  chain  reaction. 

Hepatitis  C virus  infection  is  likely  the  most  relevant 
pathogenic  factor  of  liver  disease  in  patients  with  por- 
phyria cutanea  tarda.  This  is  based  on  the  following 
observations: 

• Evidence  of  HCV  infection  has  been  found  in  80% 
of  these  patients9-10; 

• Patients  with  porphyria  cutanea  tarda  with  anti- 
bodies to  HCV  have  significantly  higher  serum  amino- 
transferase levels  than  patients  with  porphyria  cutanea 
tarda  but  without  HCV  antibodies9"; 


Figure  2. — The  graph  shows  the  patient's  prothrombin  times 
(PT)  during  his  hospital  course  (control  PT  each  day  was  12.3 
seconds). 
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• The  prevalence  of  antibodies  to  HCV  has  correlat- 
ed with  the  severity  of  liver  disease  on  histologic  exam- 
ination." 

Our  patient’s  clinical  course  was  particularly  inter- 
esting because  he  had  the  development  of  acute  liver 
failure  in  association  with  newly  symptomatic  porphyr- 
ia cutanea  tarda.  By  self-report,  our  patient  had  a long 
history  of  three  drinks  of  gin  per  day,  although  he  said 
this  practice  had  stopped  three  weeks  before  admission. 
He  began  taking  acetaminophen  as  treatment  of  his 
abdominal  discomfort.  This  discomfort  may  have  repre- 
sented subacute  liver  injury,  such  as  from  alcohol  or 
HCV  infection. 

His  acute  liver  damage  at  presentation  was  consistent 
with  the  often-overlooked  syndrome  of  therapeutic 
acetaminophen  hepatotoxicity  in  patients  with  chronic 
alcohol  use:  the  markedly  elevated  AST  level  above 
1,000  units  per  liter,  an  AST:  ALT  ratio  of  greater  than  2, 
and  a normal  acetaminophen  concentration  in  a patient 
taking  therapeutic  doses  of  acetaminophen.1415  Our 
patient’s  greatly  elevated  serum  ferritin  level  may  have 
been  due  to  acute  hepatocellular  necrosis,  but  could  have 
also  reflected  an  underlying  iron  storage  disease  such  as 
hemochromatosis.  Further  diagnostic  testing  was  not 
possible,  because  the  patient  did  not  return  for  further 
evaluation. 

The  presence  of  HCV  infection  in  this  patient  raises 
several  issues.  Currently  available  tests  for  HCV  do  not 
allow  an  accurate  distinction  of  acute  from  chronic 
infection.  Hepatitis  C virus  usually  causes  chronic  liver 
disease5'7;  its  role  in  acute  hepatocellular  necrosis  is  con- 
troversial.16'18 In  this  case,  HCV  may  have  contributed  to 
a chronic  liver  injury,  a subacute  injury,  or  less  likely, 
acute  liver  injury.  The  virus  likely  modified  the  hepatic 
milieu  and  perhaps  the  expression  of  porphyrins  such 
that  in  a patient  with  acute  hepatocellular  necrosis  (prob- 
ably due  to  therapeutic  acetaminophen  toxicity),  por- 
phyria cutanea  tarda  became  manifest. 

REFERENCES 

1.  Dean  G:  The  prevalence  of  the  porphyrias.  S Afr  J Lab  Clin  Med  1963; 
9:145-151 

2.  Felsher  FF.  Carpio  NM.  Engleking  DW.  Nunn  AT:  Decreased  hepatic  uro- 
porphyrinogen decarboxylase  activity  in  porphyria  cutanea  tarda.  N Engl  J Med 
1982;  306:766-769 

3.  De  Vemeuil  H.  Aitken  G.  Nordmann  Y:  Familial  and  sporadic  porphyria  cu- 
tanea tarda:  Two  different  diseases.  Hum  Genet  1978;  44:145-151 

4.  Lim  HW.  Cooper  D:  The  porphyrias.  In  Sams  WM,  Lynch  PJ  (Eds):  Princi- 
ples and  Practice  of  Dermatology,  1st  edition.  New  York,  NY.  Churchill-Living- 
stone,  1990.  pp  707-708 

5.  Lefkowitch  JH,  Grossman  ME:  Hepatic  pathology  in  porphyria  cutanea 
tarda.  Liver  1983;  3:19-29 

6.  Campo  E.  Bruguera  M,  Rodes  J:  Are  there  any  diagnostic  histological  fea- 
tures of  porphyria  cutanea  tarda  in  liver  biopsy  specimens?  Liver  1990;  10:185- 
190 

7.  Cortes  JM.  Oliva  H,  Paradinas  FJ,  Hemandez-Guio  C:  The  pathology  of  the 
liver  in  porphyria  cutanea  tarda.  Histopathology  1980:  4:471-485 

8.  Kushner  JP.  Steinmuller  DP.  Lee  GR:  The  role  of  iron  in  the  pathogenesis  of 
porphyria  cutanea  tarda — II.  Inhibition  of  uroporphyrinogen  decarboxylase.  J Clin 
Invest  1975;56:661-667 

9.  Herrero  C,  Vicente  A.  Bruguera  M.  et  al:  Is  hepatitis  C virus  infection  a trig- 
ger of  porphyria  cutanea  tarda?  Lancet  1993:  341:788-789 

10.  Fargion  S.  Pipemo  A,  Cappellini  MD,  el  al:  Hepatitis  C virus  and  porphyria 
cutanea  tarda:  Evidence  of  a strong  association.  Hepatology  1992;  16:1322-1326 

1 1.  DeCastro  M,  Sanchez  J.  Herrera  JF.  et  al:  Hepatitis  C virus  antibodies  and 


liver  disease  in  patients  with  porphyria  cutanea  tarda.  Hepatology  1993;  1 7:55 1 - 
557 

12.  Haberman  HF.  Rosenberg  F.  Menon  IA:  Porphyria  cutanea  tarda:  Compar- 
ison of  cases  precipitated  by  alcohol  and  estrogens.  Can  Med  Assoc  J 1975; 

1 13:653-655 

13.  Cam  C,  Nigogosyan  G:  Acquired  toxic  porphyria  cutanea  tarda  due  to 
hexachlorobenzene.  JAMA  1963:  1 83:88-9 1 

14.  Kumar  S.  Rex  D:  Failure  of  physicians  to  recognize  acetaminophen  hepa- 
totoxicity in  chronic  alcoholics.  Arch  Intern  Med  1991;  151:1 189-1 191 

15.  Wootton  F,  Lee  W:  Acetaminophen  hepatotoxicity  in  the  alcoholic.  South 
Med  J 1990;  83:1047-1049 

16.  Wright  TL,  Hsu  H,  Donegan  E.  et  al:  Hepatitis  C virus  not  found  in  fulmi- 
nant non-A,  non-B  hepatitis.  Ann  Intern  Med  1991;  115:111-112 

17.  Yanagi  M,  Kaneko  S.  Unoura  M,  et  al:  Hepatitis  C virus  in  fulminant  he- 
patic failure.  N Engl  J Med  1991;  324:1895-1896 

18.  Wright  T:  Etiology  of  fulminant  hepatic  failure:  Is  another  virus  involved? 
Gastroenterology  1993;  104:640-643 

Pulmonary  Tuberculosis, 
Amenorrhea,  and 
a Pelvic  Mass 

JOHN  H.  WEHNER,  MD 
KORINA  DE  BRUYNE,  MD 
FRANK  T.  KAGAWA,  MD 
ANTHONY  C.  CAMPAGNA,  MD 
WILLIAM  A.  JENSEN,  MD 
CARL  M.  KIRSCH,  MD 
ROGER  S.  ENG,  MD 
San  lose,  California 

The  World  Health  Organization  estimated  that  there 
were  about  8 million  new  cases  of  tuberculosis  and  2.9 
million  deaths  from  tuberculosis  worldwide  in  1990.' Fur- 
thermore, from  1985  through  1992,  the  number  of  tuber- 
culosis cases  reported  in  the  United  States  has  increased 
by  20%.2  Infection  with  the  human  immunodeficiency 
virus  (HIV),  increased  immigration  from  areas  endemic 
for  tuberculosis,  the  decline  of  public  health  institutions, 
and  worsening  socioeconomic  conditions  have  all  con- 
tributed to  the  national  rise  of  tuberculosis.2  Of  the  25.701 
new  cases  of  tuberculosis  diagnosed  in  the  United  States 
in  1990,  pulmonary  tuberculosis  accounted  for  82%  of 
these  new  cases,  and  5.1%  of  the  patients  had  both  pul- 
monary and  extrapul monary  tuberculosis.3  Among  these 
cases  of  tuberculosis  in  the  United  States,  only  399 
( 1 .6%)  involved  the  genitourinary  tract.3  We  report  a rare 
case  of  pelvic  tuberculosis  that  developed  and  presented 
as  an  unusually  large  mass  simulating  pregnancy  during 
treatment  of  active  pulmonary  tuberculosis.  We  also  re- 
view the  common  clinical  manifestations,  diagnosis,  and 
treatment  of  pelvic  tuberculosis. 
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ABBREVIATIONS  USED  IN  TEXT 

AFB  = acid-fast  bacilli 

HIV  = human  immunodeficiency  virus 


Report  of  a Case 

The  patient,  a 3 1 -year-old  woman,  was  admitted  to  the 
hospital  for  suspected  multidrug-resistant  pulmonary  tu- 
berculosis. Five  years  before  admission,  she  emigrated  to 
the  United  States  from  the  Philippines  and  was  noted  to 
have  a positive  tuberculin  skin  test  with  a normal  chest 
roentgenogram.  She  was  given  isoniazid,  which  she  took 
for  only  three  of  the  recommended  six  months.  Five 
months  before  admission,  she  was  seen  by  a local  physi- 
cian because  of  fever,  cough  without  hemoptysis, 
anorexia,  and  a 12-kg  (27-lb)  weight  loss  during  the  pre- 
ceding two  months.  Her  chest  roentgenogram  revealed 
extensive  bilateral  pulmonary  infdtrates.  Sputum  speci- 
mens were  positive  by  smear  and  culture  space  for  My- 
cobacterium tuberculosis  that  was  sensitive  to  all  drugs. 
A regimen  of  isoniazid.  300  mg  a day;  rifampin,  300  mg 
twice  a day;  and  pyrazinamide,  500  mg  twice  a day  by 
mouth,  was  started.  She  took  only  some  of  these  medica- 
tions daily  for  three  months,  in  split  doses,  until  she  ran 
out  of  them  a month  before  admission.  She  subsequently 
lost  her  job.  and  her  care  was  transferred  to  a public 
health  physician  who  recommended  she  be  admitted  to  a 
hospital  to  rule  out  multidrug-resistant  tuberculosis. 

On  admission,  the  patient  said  she  did  not  have  cough, 
fever,  or  night  sweats.  Her  appetite  was  slightly  improved, 
but  she  had  gained  only  1 .4  kg  (3  lb)  in  weight.  She  noted, 
however,  that  her  abdomen  had  progressively  enlarged 
during  the  previous  four  months  and  that  her  last  men- 
strual period  was  five  months  before  admission.  Her 
menses  had  always  been  irregular,  coming  every  one  to 
two  months.  She  had  a cesarean  section  three  years  previ- 
ously and  had  not  been  pregnant  since  then.  Furthermore, 
she  had  not  had  sexual  relations  in  more  than  two  years. 

On  the  initial  physical  examination,  the  patient  was 
thin  and  afebrile.  Her  lungs  were  normal  to  auscultation, 
and  examination  of  the  heart  revealed  a 2/6  systolic  flow 
murmur.  The  abdomen  was  soft,  with  normal  bowel 
sounds  and  without  hepatosplenomegaly.  A large, 
smooth,  slightly  tender,  nonmobile  pelvic  mass  was  pal- 
pated extending  to  the  level  of  the  umbilicus.  The  pelvic 
examination  revealed  no  vaginal  discharge  or  cervical 
motion  tenderness.  There  was  no  peripheral  lym- 
phadenopathy. 

Laboratory  tests  elicited  the  following  values:  leuko- 
cyte count.  16.8  X 1(T  per  liter  (16.800  per  mm  j,  with 
0.76  neutrophils,  0.12  lymphocytes,  0.09  mononuclear 
cells,  and  0.03  eosinophils;  hematocrit,  0.23  (23%);  urea 
nitrogen,  4.3  mmol  per  liter  ( 12  mg  per  dl);  and  creati- 
nine, 1 15  p,mol  per  liter  (1.3  mg  per  dl).  A urinalysis 
showed  4 to  10  leukocytes  per  high-powered  field,  and  a 
urine  culture  was  negative  for  nontuberculous  bacteria.  A 
serum  pregnancy  test  and  an  HIV  antibody  test  were  both 
negative.  A serum  CA  125  tumor-associated  antigen 


level  was  mildly  elevated  at  44.9  U per  ml  (normal.  0 to 
34).  A repeat  chest  roentgenogram  showed  substantial 
improvement  compared  with  the  initial  film.  Magnetic 
resonance  imaging  of  the  pelvis  revealed  an  extrauterine 
pelvic  mass  measuring  13.0  by  13.3  by  1 1.9  cm  (Figure 
1).  Numerous  fingerlike  interdigitations  were  seen  with 
enhancing  nodular  opacities  extending  inward  from  the 
mass  wall  (Figure  2).  In  addition,  the  ureters  were  ob- 
structed bilaterally  with  secondary  hydronephrosis.  The 
right  ovary  was  partially  surrounded  by  the  mass,  and  the 
left  ovary  was  not  visualized.  There  was  no  notable  as- 
cites or  lymphadenopathy. 

A sputum  smear  was  positive  and  three  urine  speci- 
mens were  negative  for  acid-fast  bacilli  (AFB).  Therapy 
with  oral  isoniazid,  rifampin,  and  pyrazinamide  was 
restarted.  In  addition,  because  of  the  fear  of  drug  resis- 
tance from  her  inconsistent  use  of  antituberculosis 
medications,  two  new  agents,  ethambutol  hydrochloride 
and  ciprofloxacin  hydrochloride,  were  added  to  what  was 
presumably  a failing  drug  regimen.  Fine-needle  aspiration 
of  the  pelvic  mass  revealed  4+  AFB  on  a smear.  Because 
of  recurrent  fevers  to  39°C  ( 102.2°F)  and  a persistently  el- 
evated serum  creatinine  level  to  as  high  as  150  p.mol  per 
liter  (1.7  mg  per  dl),  a transcutaneous  drainage  catheter 
was  placed  in  the  tuberculous  abscess,  which  drained  800 


Figure  1. — A midline  sagittal  T2-weighted  magnetic  resonance 
imaging  scan  of  the  pelvis  depicts  a tuberculous  abscess  (T)  that 
appears  to  originate  within  the  pelvis  and  extends  into  the  lower 
abdomen  anterior  to  the  uterine  fundus  (U).  R = rectum,  B = 
bladder 
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Figure  2. — A transverse,  gadolinium-enhanced,  T1  -weighted 
magnetic  resonance  imaging  scan  reveals  numerous  fingerlike  in- 
terdigitations  and  enhancing  nodular  opacities  extending  inward 
from  the  abscess  wall.  Adhesions  to  adjacent  small  bowel  (B)  are 
also  shown.  T = tuberculosis  abscess,  U = uterus 

ml  of  purulent  material  over  a six-day  period.  Ureteral 
stents  were  placed  on  both  sides  prophylactically  for  pos- 
sible stricture.  Thereafter,  the  patient  defervesced  and  the 
serum  creatinine  level  returned  to  normal.  Finally,  in  view 
of  the  large  AFB  burden  within  the  abscess,  a third  agent, 
capreomycin  sulfate,  was  added  until  the  results  of  a 
retesting  of  sensitivities  were  available. 

On  hospital  day  24,  the  patient  was  discharged  home 
on  directly  observed  therapy.  After  eight  weeks,  all  spu- 
tum and  urine  cultures,  as  well  as  the  pelvic  abscess  cul- 
ture, were  negative  for  M tuberculosis.  She  is  currently 
asymptomatic  and  has  begun  to  menstruate. 

Discussion 

Genital  tuberculosis  is  nearly  always  a result  of  dis- 
semination from  a primary  source,  most  commonly  the 
lungs.  Infection  may  occur  through  hematogenous  or 
lymphangitic  spread,  as  well  as  direct  extension  from  tu- 
berculous abdominal  viscera.4  In  90%  to  100%  of  cases, 
both  fallopian  tubes  are  diseased.  From  the  diseased  fal- 
lopian tubes,  the  tuberculous  infection  then  spreads  to  the 
endometrium  of  the  uterus  in  50%  to  60%  of  patients,  and 
direct  extension  to  the  ovaries  occurs  in  20%  to  30%.  Tu- 
berculosis of  the  cervix  and  vagina  is  less  common.4 
Rarely,  female  genital  tuberculosis  can  be  acquired  sexu- 
ally from  an  infected  partner  with  active  genitourinary  tu- 
berculosis.5 The  lack  of  substantial  ascites  and  abdominal 
adenopathy  and  the  inability  to  identify  the  left  ovary  dis- 
tinctly all  suggest  that  our  patient’s  tuberculous  abscess 
originated  from  tuberculous  salpingitis  rather  than  peri- 
toneal tuberculosis.6 

Infertility  clinics  worldwide  have  reported  an  inci- 
dence of  pelvic  tuberculosis  ranging  from  1%  in  Australia 
to  19%  in  India,  with  a mean  of  5%  to  10%.4  Among 


women  of  childbearing  age  who  have  active  pulmonary 
tuberculosis,  as  many  as  13%  may  have  concomitant  gen- 
ital tuberculosis.7  In  a review  in  1976  it  was  reported  that 
80%  to  90%  of  cases  of  genital  tuberculosis  occurred  in 
patients  aged  20  to  30  years.4  Authors  have  since  shown 
an  increasing  incidence  in  women  older  than  40  years.8-10 

Female  patients  most  often  present  with  primary  or 
secondary  infertility  (13%  to  55%),  pelvic  or  abdominal 
pain  (25%  to  50%),  abnormal  uterine  bleeding  (11%  to 
41%),  postmenopausal  bleeding  (2.8%  to  8.4%),  and 
amenorrhea  (<2%).4-8-10  Of  187  patients  with  genital  tu- 
berculosis, 1 1%  were  completely  asymptomatic.8  To  our 
knowledge,  our  patient’s  is  the  largest  reported  mass  due 
to  genital  tuberculosis  and  the  first  masquerading  as  a 
pregnancy.  As  in  this  patient,  a history  of  tuberculosis  can 
be  obtained  from  3%  to  50%  of  patients.4-810  Investigators 
noted  that  abnormal  menstrual  cycles,  including  amenor- 
rhea, occurred  frequently  in  patients  both  with  and  with- 
out genital  tuberculosis.  It  was  concluded  that  pulmonary 
tuberculosis  indirectly  affected  the  genital  tract  in  most 
cases.7  Physical  findings  can  be  normal  in  at  least  43%  of 
patients  with  genital  tuberculosis.10  Pelvic  masses  are 
found  in  15%  to  47%  and  are  usually  tubo-ovarian  in  ori- 
gin.7-11 Chest  roentgenograms  may  be  normal  in  40%  to 
80%  of  patients  with  genital  tuberculosis.1011 

Because  presenting  symptoms  are  nonspecific  and  are 
suggestive  of  more  common  nontuberculous  clinical  con- 
ditions— pelvic  inflammatory  disease,  uterine  fibroids, 
endometriosis,  malignancy,  ectopic  pregnancy,  and  infer- 
tility— pelvic  tuberculosis  is  usually  not  considered  as  a 
possible  diagnosis.  Instead,  pelvic  tuberculosis  is  often 
diagnosed  retrospectively  after  specimens  of  extirpated 
tissue  reveal  granulomas.  If,  on  the  other  hand,  pelvic  tu- 
berculosis is  suspected,  histologic  examination  of  speci- 
mens of  premenstrual  endometrial  biopsies,  curettage,  or 
both  may  yield  granulomas  in  50%  to  70%  of  patients.4'8 
Cultures  of  endometrium  and  menstrual  blood  may  be 
positive  for  tuberculosis  in  30%.8  Repeated  examinations 
of  menstrual  blood  may  be  required,  however.12  In  one  re- 
port, urine  cultures  were  positive  in  18  (3.5%)  of  510  pa- 
tients with  genital  tuberculosis.11  Diagnosis  by 
percutaneous  needle  aspiration,  as  was  done  in  our  pa- 
tient, has  not  been  previously  described. 

Hysterosalpingography  is  usually  abnormal  among 
infertile  patients  with  genital  tuberculosis.410  Although 
tuberculous  salpingitis  has  characteristic  radiographic 
findings,  tubal  diverticulosis,  tubal  endometriosis,  and 
bacterial  tubal  obstruction  may  have  similar  appear- 
ances.13-14 Thus,  tissue  or  confirmatory  cultures  are  recom- 
mended to  establish  the  diagnosis  of  genital  tuberculosis.4 

Among  patients  with  pelvic-adnexal  masses,  the 
serum  level  of  the  tumor-associated  antigen,  CA  125,  has 
been  used  to  help  discriminate  malignant  from  benign  gy- 
necologic conditions.15  Although  usually  clinically  useful 
as  a diagnostic  adjunct,  reports  have  documented  substan- 
tially elevated  CA  125  levels  in  the  serum  of  patients  with 
pelvic  and  peritoneal  tuberculosis,  which  declined  to  nor- 
mal levels  after  treatment.16  Our  patient’s  mildly  increased 
CA  125  level  was  probably  due  to  genital  tuberculosis. 
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The  mainstay  of  treatment,  as  in  pulmonary  tubercu- 
losis, is  combination  chemotherapy.  Current  treatment 
recommendations  for  genital  tuberculosis  should  follow 
similar  guidelines  as  for  pulmonary  tuberculosis.1718  For 
pansensitive  organisms,  a six-month  course  of  isoniazid 
and  rifampin  combined  with  pyrazinamide  for  the  initial 
two  months  should  be  adequate.  Unless  the  local  preva- 
lence of  isoniazid  resistance  is  low,  ethambutol  should  be 
added  to  the  initial  treatment  regimen  until  sensitivities 
are  known.17'20  If  isoniazid  resistance  is  confirmed,  then  ri- 
fampin, ethambutol,  and  pyrazinamide  therapy  should  be 
continued  for  a total  of  at  least  six  months.17  Because  pro- 
gressive disease  developed  in  our  patient  while  she  was 
taking  intermittent  antituberculous  therapy,  three  new 
agents — ethambutol,  ciprofloxacin,  and  capreomycin — to 
which  her  organism  was  presumed  susceptible,  were 
added  in  accordance  with  the  1993  Centers  for  Disease 
Control  and  Prevention  and  American  Thoracic  Society 
recommendations  for  initial  therapy  in  patients  with  sus- 
pected multidrug  resistance.20  In  addition,  all  patients  at 
risk  for  noncompliance  or  in  locales  with  low  treatment 
completion  rates  should  be  considered  candidates  for 
directly  observed  therapy.20 

Follow-up  endometrial  biopsies  and  cultures  are  rec- 
ommended.11 Despite  the  fact  that  the  tuberculous  abscess 
and  the  sputum  were  smear-positive  for  AFB,  the  subse- 
quent cultures  surprisingly  did  not  grow  mycobacteria. 
The  most  likely  explanation  is  that  the  organism  remained 
sensitive  to  the  original  antituberculous  regimen,  as  evi- 
denced by  improvement  on  the  chest  roentgenogram,  and 
the  abscess  expansion  was  a paradoxical  phenomenon,  as 
is  occasionally  reported  in  other  extrapulmonary  sites  of 
infection.21'24 

As  the  drug  regimens  have  improved,  the  need  for  sur- 
gical intervention  has  declined."  The  indications  for 
surgical  treatment  are  persistent  or  recurrent  pelvic  pain, 
the  development  or  persistence  of  large  adnexal  masses,  a 
recurrence  of  endometrial  infection,  and  a recurrence  of 
excessive  uterine  bleeding."  A minimum  six-month 
course  of  chemotherapy  preoperatively  has  been  recom- 
mended. Furthermore,  the  operation  should  completely 
remove  the  fallopian  tubes,  uterus,  and  ovaries,  regardless 
of  age."  In  our  patient,  the  gynecologists  elected  to  defer 
a surgical  procedure  by  placing  a percutaneous  drain  to 
decompress  the  pelvic  mass. 

When  medical  treatment  is  completed,  subsequent 
successful  full-term  pregnancy  appears  unlikely,  but  pos- 
sible. After  extensively  reviewing  the  literature,  one  au- 
thor concluded  that  in  the  presence  of  advanced  disease, 


patients  should  be  considered  permanently  infertile.4  In  a 
series  of  84  pregnancies  among  710  patients,  only  35 
(41%)  successfully  delivered.  In  contrast,  there  were  21 
abortions,  26  ectopic  pregnancies,  and  2 neonatal  deaths." 
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We  Tried  It  Once 

Recollections  of  an  Early  Government  Health  Care  Program 

WILLIAM  P.  LONGMIRE  Jr,  MD,  Los  Angeles,  California 


Memories  of  events  that  occurred  half  a century  ago 
may  not  be  accurate  in  all  details,  and  verification 
is  all  but  impossible,  but  my  memories  of  certain  experi- 
ences with  a federal  health  care  program  when  I was  serv- 
ing a locum  tenens  in  a small  eastern  Oklahoma  town 
(Sapulpa)  remain  quite  vivid.  This  program  illustrates 
some  of  the  basic  problems  that  can  arise  in  such  centrally 
financed  programs. 

In  early  1941  this  region  of  Oklahoma  was  still  reel- 
ing from  the  effects  of  the  Great  Depression  of  1929  and 
from  the  dust  storms  that  devastated  so  many  thousands 
of  acres  of  Midwest  farmland.  The  farmers  were  among 
the  hardest  hit,  and  their  medical  care  was  poor  to  nonex- 
istent. As  a result,  counties  named  practicing  physicians 
as  county  physicians  and  paid  them  small  annual  stipends 
to  render  care  to  indigent  patients  in  their  area  of  the  state. 
Nonemergency  patients  requiring  admission  to  hospital 
could  be  referred,  on  approval,  to  the  state  hospital  in  Ok- 
lahoma City,  some  120  miles  away.  The  county  physician 
arrangement  was  far  from  satisfactory.  Calls  from  indi- 
gent patients  were  answered  after  physicians’  paying  pa- 
tients were  cared  for.  In  addition,  as  older  physicians, 
county  physicians  often  had  finished  medical  school  at 
one  of  the  diploma  mills  before  the  revolution  in  medical 
education  that  followed  the  Flexner  Report. 

The  indigent  patients  might  have  been  poor,  but  they 
were  not  stupid.  They  had  long  ago  ceased  to  have  any 
confidence  in  these  county  physicians’  medical  ability, 
consulting  them  only  as  a last  resort.  Indigent  patients 
preferred  to  see  one  of  the  other  physicians  in  town,  even 
if  it  meant  promising  to  pay  a $2  charge  when  money  was 
available — and  it  rarely  became  available — and  sitting  in 
the  waiting  room,  at  times  for  half  a day,  until  all  the  other 
patients  had  been  treated.  Needless  to  say,  most  illnesses 
were  treated  with  home  remedies  until  they  ran  their 
course  or  became  serious  enough  to  require  admittance  to 
a hospital.  Limited  funds  were  available  at  the  local  hos- 
pital for  brief  hospital  stays  for  these  patients.  Longer  ill- 
nesses required  transfer  to  a state  hospital. 

In  this  setting  the  Federal  Farm  Bureau — one  of  its 
many  names  over  the  years — established  one  of  the  first 
programs  conducted  by  the  federal  government  to  provide 
a single  payer-capped  system  of  health  care.  Recognizing 


the  desperate  plight  of  these  indigent  farm  families,  the 
government  initiated  a federally  financed  program  to  pro- 
vide them  with  basic  medical  care.  Each  state  was  allo- 
cated a certain  sum  of  money  based,  I suppose,  on  the 
estimated  number  of  such  families.  These  funds  were 
then,  in  Oklahoma  at  least,  distributed  to  the  various 
counties,  again  based  on  need.  At  the  county  level  the  al- 
location was  divided  into  monthly  amounts. 

In  the  first  weeks  of  the  program,  both  the  farmers  and 
the  physicians  were  delighted.  The  farmers  found  they 
could  consult  the  physician  of  their  choice  and  were  no 
longer  placed  in  the  back  of  the  room  to  be  seen  after  all 
of  the  other  patients.  The  physicians  found  that  the 
charges  for  these  services,  which  had  previously  been 
largely  written  off,  were  now  paid  in  full,  and  promptly, 
by  the  Bureau. 

Unfortunately,  this  utopian  solution  was  not  to  last 
long,  and  herein  may  be  found  some  fundamental  flaws  in 
that  early  effort  pertinent  to  any  future  health  care  plan. 
The  first  downward  step  came  when  these  poor,  previ- 
ously underserved  families  began  to  recognize  that  some 
form  of  medical  care  was  now  readily  available  without 
charge,  and  consultations  were  sought  for  previously  ne- 
glected but  appropriate  health  problems.  The  volume  of 
these  unmet  needs  was  grossly  underestimated  in  the 
original  funding.  Added  to  this  deficit  came  another  un- 
foreseen factor,  an  example  of  the  well-known  “insatiable 
appetite”  of  the  public  for  medical  care.  Recognizing  that 
they  were  not  only  admitted  but  actually  welcomed  to 
physicians’  waiting  rooms,  a trip  into  town  was  not  com- 
plete until  nearly  every  member  of  the  farm  family  had 
been  examined  and  a bottle  of  medicine  obtained  from  the 
nearby  drugstore.  Obviously  such  a demand  soon  over- 
whelmed the  monthly  allocation,  and  in  an  effort  to  honor 
all  of  the  bills  submitted,  payments  were  prorated  to  fit 
within  the  money  available  for  the  month.  Instead  of  pay- 
ing each  bill  at  100  cents  to  the  dollar,  payment  was  re- 
duced to,  say,  95  cents  for  each  dollar  billed. 

The  second  downward  step  followed  rather  quickly. 
Physicians,  recognizing  that  their  bills  were  going  to  be 
discounted,  quietly  added  the  anticipated  discount  to  their 
bill.  In  other  words,  what  had  been  a $2.00  charge  for  an 
office  visit  now  became  a $2.50  charge.  In  an  effort  to  con- 
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trol  the  snowballing  effect  as  the  prorated  payments  of 
these  continuously  inflated  charges  became  smaller  and 
smaller,  one  of  the  first  attempts  to  use  a professional  stan- 
dards review  organization  mechanism  was  instituted.  Two 
small  towns  (Sapulpa  and  Bristow)  of  about  equal  popula- 
tion and  with  about  the  same  number  of  physicians  sup- 
plied most  of  the  medical  care  for  the  entire  county,  so  with 
the  assistance  of  the  county  medical  society,  a confidential 
review  committee  was  established  in  each  town.  Charges 
submitted  by  physicians  in  Sapulpa  each  month  were  re- 
viewed for  their  appropriateness  by  the  committee  in  Bris- 
tow, and  vice  versa.  Such  a review  resulted  in  some  modest 
control  of  the  rapidly  escalating  costs,  but  despite  contin- 
ued efforts  by  the  Bureau  and  the  county  and  state  medical 
societies,  the  program  ended  in  bankruptcy.  Shortly  there- 
after. the  surging  economy  associated  with  the  entry  of  the 
United  States  in  World  War  II  improved  farm  incomes 
somewhat  and  also  offered  the  most  marginal  farmers  an 
opportunity  to  earn  a livelihood  elsewhere. 

What  might  we  learn  from  this  long-forgotten  attempt 
at  governmental  health  care,  stripped  as  it  was  of  some  of 
today’s  compounding  factors  such  as  high-tech  care,  in- 
surance, and  administrative  costs  and  legal  fees?  First,  it 
is  financially  impossible  for  any  society  to  provide  unlim- 
ited health  care  to  its  entire  population.  Restrictions  of 


some  type  must  accompany  any  plan.  But  even  with  such 
restrictions,  the  costs  must  not  be  underestimated,  and  re- 
alistic budgeting  must  be  in  place  for  any  plan  to  succeed. 

Second,  the  human  elements  in  the  equation  must  not 
be  overlooked — the  enormous  need  perceived  by  the  pub- 
lic for  medical  attention  and  the  natural  impulse  of  physi- 
cians and  other  health  care  professionals,  as  the  change  is 
made  from  one  system  of  medical  care  to  another,  to  pre- 
serve an  acceptable  level  of  remuneration.  The  response 
of  the  professionals  to  the  Clinton  health  care  plan  recalls 
a similar  reaction  when  the  Medicare  program  was  intro- 
duced. The  marginal  health  care  that  had  been  rendered  to 
older  indigent  patients  with  little  hope  of  compensation 
before  Medicare  was  now  partially  paid  for,  and  the  costs 
of  the  program,  in  part  because  of  unanticipated  demand 
and  in  part  because  of  gradually  rising  provider  and  other 
charges,  have  far  exceeded  the  original  estimated  expen- 
diture. 

We  have  gained  extensive  experience  with  large,  fed- 
erally financed  and  conducted  programs  in  the  past  cen- 
tury. but  few  if  any  such  programs  will  compare  in 
complexity  and  size  with  that  which  we  are  now  contem- 
plating. As  we  look  forward  to  the  development  of  a pro- 
gram designed  to  provide  health  insurance  for  everyone, 
the  lessons  of  a bygone  era  should  not  be  forgotten. 
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Pharmacologic  Management  of  Benign 
Prostatic  Hyperplasia — Changing  Times 

This  period  of  medical  history  has  been  officially 
designated  as  the  “Decade  of  the  Brain,”  but  from  the 
perspective  of  a urologist,  it  feels  much  more  like  the 
"Decade  of  the  Prostate.”  Elsewhere  in  this  issue  of  The 
Western  Journal  of  Medicine,  Drs  Narayan  and 
Indudhara  comprehensively  review  a fascinating  aspect 
of  this  history — the  evolution  of  medical  therapy  for 
benign  prostatic  hyperplasia  ( BPH ).'  Benign  prostatic 
hyperplasia  makes  up  one  arm  of  the  triad  of  prostate 
cancer,  prostatitis,  and  BPH  that  affects  the  prostates  of 
aging  men.  This  disease  serves  as  a link  between  man 
and  man’s  best  friend,  the  dog,  as  the  only  two  mammals 
in  whom  the  malady  is  knowsn  to  develop.2  Until  recent- 
ly, it  was  a disease  whose  treatment  was  relegated  almost 
exclusively  to  the  use  of  surgical  therapy  and,  in  particu- 
lar, transurethral  resection  of  the  prostate  (TURP).  After 
cataract  surgery,  this  operation  remains  the  second  most 
common  and  most  costly  surgical  procedure  under 
Medicare.  In  1986  it  constituted  36%  of  urologists’  sur- 
gical load.3-4  The  incidence  rate  for  surgical  therapy  for 
BPH  in  the  United  States  for  1990  of  13  per  1,000  men 
is  one  of  the  highest  in  the  world.5  More  recent  Medicare 
data  show,  however,  that  the  use  of  TURP  is  on  the 
decline,  down  nationally  almost  18%  in  1992  from  a 
peak  of  253,000  operations  in  1 987.4  Our  own  experience 
at  the  University  of  New  Mexico  School  of  Medicine 
would  suggest  that  this  figure  may  be  closer  to  50% 
based  on  TURP  numbers  for  1993.  Much  of  the  decline 
in  surgical  therapy  is  attributable  to  the  use  of  medical 
therapy  for  the  disease,  and  as  this  article  makes  clear, 
times  are  changing. 

Ten  years  ago,  urologists  argued  about  the  most  appro- 
priate way  to  manage  prostate  cancer,  but  there  was  a gen- 
eral consensus  about  the  treatment  strategy  for  BPH.  Ten 
years  later,  urologists  still  argue  about  prostate  cancer,  but 
now  we  have  BPH  to  worry  about  as  well.  In  the  early 
1980s,  a patient  seen  at  our  institution  with  symptoms  of 
prostatism  underwent  a standard  workup  consisting  of  a 
careful  history  and  physical  examination,  urinary  flow 
rate,  postvoiding  residual  determination  by  catheteriza- 
tion, cystoscopy,  intravenous  pyelogram  to  rule  out  upper 
tract  disease,  measurement  of  the  serum  urea  nitrogen  and 
creatinine  levels,  and  urinalysis.  Once  the  diagnosis  of 
BPH  had  been  established,  there  were  only  three  options 
for  treatment.  These  included  “watchful  waiting,”  a Foley 
catheter,  or  prostatectomy,  usually  by  transurethral  resec- 
tion. Patients  opting  for  prostatectomy  seemed  satisfied 
with  the  results,  and  the  morbidity  and  mortality  seemed 
to  be  low.  In  the  later  part  of  the  1 980s,  however,  a num- 
ber of  studies  were  published  which  suggested  that  the 
long-term  mortality  of  TURP  was  higher  than  that  of  open 
prostatectomy  because  of  an  excess  of  cardiovascular 
deaths.6  Further,  the  reoperative  rate  of  2%  per  year6  and 


the  overall  complication  rate  of  18%  were  higher  than  ex- 
pected.7 The  long-term  mortality  risk  was  ultimately  de- 
bunked by  a study  which  showed  that  when  existing 
comorbidities  were  accounted  for  at  the  time  of  the  opera- 
tion, there  were  no  differences  in  long-term  mortality  risk 
ratios.8  Data  such  as  these,  however,  coupled  with  the 
medicoeconomic  effects  of  the  procedure,  fueled  efforts  to 
introduce  alternatives  to  TURP  including  the  use  of 
pharmacotherapy. 

On  February  8,  1 994,  the  Agency  for  Health  Care  Pol- 
icy and  Research  under  the  US  Department  of  Health  and 
Human  Services  issued  practice  guidelines  for  the  diagno- 
sis and  treatment  of  BPH.9  For  patients  presenting  with 
symptoms  of  prostatism  in  the  1990s,  in  addition  to  a de- 
tailed medical  history  and  physical  examination,  the  cor- 
nerstone of  the  diagnostic  evaluation  is  a quantitative 
symptom  assessment  using  the  thoroughly  validated 
American  Urological  Association  Symptom  Score,  which 
is  identical  to  the  International  Prostate  Symptom  Score 
(IPSS)  discussed  by  Narayan  and  Indudhara.'  This  symp- 
tom index  allows  symptoms  to  be  stratified  as  mild  (score 
= 0 to  7),  moderate  (score  = 8 to  19),  or  severe  (score  = 20 
to  35).  Patients  with  mild  symptoms  are  not  recommended 
to  have  treatment  other  than  watchful  waiting.  Patients 
with  moderate  symptoms  compose  the  largest  subgroup 
and  more  frequently  select  pharmacologic  therapy.  Al- 
though patients  with  severe  symptoms  more  often  select 
surgical  therapy,  there  is  still  considerable  overlap  with 
medical  therapy  as  an  initial  choice  for  these  patients.  Fi- 
nally, in  this  era  of  alternative  therapies,  it  is  important  not 
to  ignore  the  traditional  absolute  indications  for  surgical 
therapy,  including  recurrent  bouts  of  gross  hematuria,  re- 
fractory urinary  retention,  recurrent  urinary  tract  infection, 
and  azotemia  proved  to  be  caused  by  bladder  outlet 
obstruction. 

Because  reimbursement  for  the  treatment  of  the  dis- 
ease will  ultimately  be  tied  to  the  use  of  this  symptom  in- 
dex, it  is  necessary  for  treating  physicians  to  familiarize 
themselves  with  the  index  and  to  incorporate  it  into  their 
day-to-day  evaluation  of  patients  with  BPH.  Uroflow- 
metry  and  postvoiding  residual  determination,  which 
is  now  performed  largely  by  ultrasonography,  are  con- 
sidered optional  tests  in  the  1990s.  Fike  Narayan  and 
Indudhara,  we  also  obtain  a prostate-specific  antigen 
measurement  on  most  of  the  patients  whom  we  see  for  a 
BPH  workup,  and  the  guidelines  allow  this  as  an  optional 
test.1  Intravenous  pyelography  or  renal  ultrasonography 
for  upper  tract  evaluation  is  not  recommended  unless 
hematuria  or  other  findings  are  present  to  justify  these 
tests.  Cystoscopy  is  allowed  only  for  surgical  planning  if 
invasive  therapy  has  been  selected. 

In  addition  to  the  treatment  options  of  the  1980s,  treat- 
ing physicians  are  now  confronted  with  a panorama  of 
new  therapies  to  consider,  including  balloon  dilation,  ure- 
thral stints,  microwave  hyperthermia,  laser  prostatectomy, 
cryotherapy,  and  pharmacotherapy.  Pharmacotherapy  in- 
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eludes  the  use  of  a-adrenergic  blockers  or  antiandrogens, 
particularly  5oc-reductase  inhibition  with  finasteride.  Physi- 
cians need  to  have  some  familiarity  with  all  of  these  alter- 
natives because  most  patients  have  either  seen  or  read 
about  these  treatments  in  the  media,  often  before  peer- 
reviewed  literature  is  available.  Of  the  therapies  evaluated 
by  the  panel  that  developed  the  federal  practice  guidelines, 
sufficient  data  were  available  to  draw  conclusions  only  for 
“watchful  waiting,"  prostatectomy,  balloon  dilation,  a- 
blockade,  and  finasteride  therapy.  An  exhaustive  meta- 
analysis of  treatment  outcomes  showed  that  the  90% 
confidence  interval  for  the  chances  of  improvement  with 
TURP  (94%  to  99%)  were  better  than  that  for  nonsurgical 
options  including  a-blockade  (59%  to  86%)  or  finasteride 
administration  (54%  to  78%).9  Further,  the  degree  of 
symptomatic  improvement  was  greatest  for  TURP  (85%) 
versus  other  therapies  including  a-blockade  (51%)  or 
finasteride  therapy  (31  %).9  The  need  for  controlled  ran- 
domized trials  to  evaluate  the  efficacy  of  any  new  therapy 
for  BPH  was  highlighted  in  the  guidelines  by  the  fact  that 
the  median  probability  for  symptomatic  improvement  was 
as  high  as  45%  in  patients  treated  with  placebo,  similar  to 
the  42%  figure  for  “watchful  waiting.”9  The  downside  of 
surgical  therapy  is  obviously  the  possible  increased  mor- 
bidity of  TURP,  the  loss  of  work  time  due  to  recovery,  and 
the  need  for  admission  to  a hospital.9  The  use  of  laser  for 
prostatic  ablation  or  incision  promises  to  improve  on  these 
factors  in  the  future. 

The  old  idea  of  dealing  with  the  static  or  anatomic  com- 
ponent of  obstruction  by  “shrinking  the  prostate”  is  a tenet 
of  antiandrogen  therapy  for  BPH  and  addresses  predomin- 
antly the  epithelial  component.  The  agent  of  choice  be- 
cause of  its  low  incidence  of  side  effects  is  the  5a-reductase 
inhibitor  finasteride.  The  development  of  finasteride  began 
as  a study  of  a kindred  in  the  Dominican  Republic  who  had 
ambiguous  genitalia  and  underdeveloped  prostates.111  They 
became  virilized  at  puberty,  and  BPH  never  developed. 
Ultimately  this  disorder  was  linked  to  a deficiency  of  the 
enzyme  5a-reductase,  which  converts  testosterone  to  dihy- 
drotestosterone, the  predominant  androgen  in  the  prostate.11 
A search  for  inhibitors  of  this  enzyme  led  to  the  discovery 
and  development  of  finasteride,  which  has  US  Food  and 
Drug  Administration  (FDA)  approval  for  the  treatment  of 
BPH.  Because  this  drug  preserved  serum  levels  of  testos- 
terone, impotence  occurred  in  a small  percentage  (3%)  of 
patients.  True  to  form,  the  drug  in  5-mg  daily  doses 
“shrinks"  the  epithelial  component  of  the  prostate,  and  pro- 
static size  decreases  substantially  in  most  patients,  but  this 
has  translated  to  symptomatic  improvement  in  only  about 
a third  of  patients.12  These  results  are  similar  to  those  for 
other  antiandrogen  therapies  for  BPH,  including  the  classic 
study  by  White  in  1895  documenting  a 25%  response  rate 


in  patients  undergoing  bilateral  orchiectomy  for  BPH  treat- 
ment.1-' Other  problems  with  the  drug  include  its  slow  on- 
set of  symptomatic  improvement,  which  may  take  as  long 
as  six  months,  and  a predictable  decrease  in  serum 
prostate-specific  antigen  levels.12 

A new  idea  pioneered  by  Marco  Caine,  MD,  in  early 
work  on  the  use  of  a-adrenergic  blockade  for  the  treat- 
ment of  BPH.  was  that  smooth  muscle  in  the  stroma  of 
the  prostate  produced  a dynamic  component  of  obstruc- 
tion.14 This  concept  has  been  validated,  and  several  selec- 
tive a, -blockers  are  available  for  use,  with  differences 
attributed  to  dosing  intervals,  cost,  and  initial  side  effects 
rather  than  any  real  differences  in  effect.  Terazosin  has 
been  the  most  widely  studied  of  these  drugs  and  has  FDA 
approval  for  the  treatment  of  BPH.  These  drugs  must  be 
titrated  slowly  to  5 or  10  mg  to  avoid  side  effects  of  dizzi- 
ness and  postural  hypotension.  The  medication  is  taken  at 
bedtime,  and  the  symptomatic  improvement  is  noted 
within  days.  As  Narayan  and  Indudhara  mention,  studies 
with  the  combination  of  a-blockade  and  finasteride  are 
currently  in  progress.1 

A number  of  issues  remain  unresolved  for  the  role  of 
TURP  and  pharmacotherapy  in  the  management  of  BPH. 
First,  the  assumption  that  the  cost  of  treatment  will  be 
less  may  not  hold  if  medical  therapy  ultimately  only  pro- 
longs the  interval  to  TURP.  Figuring  total  average 
charges  for  prostatectomy  in  the  United  States  at  $1 1,670 
in  1990  and  the  cost  of  terazosin  hydrochloride  ($1.00 
per  day)  and  finasteride  ($1.75  per  day),  break-even  val- 
ues are  obtained  at  31  and  18  years,  respectively.  This 
simplistic  analysis,  however,  ignores  added  physician 
visits,  urinary  flow  tests,  and  other  charges  that  might 
make  these  numbers  less  attractive.5  Will  long-term  com- 
pliance or  as-yet-unrecognized  long-term  side  effects 
limit  the  usefulness  of  pharmacotherapy?  Although  the 
use  of  chip  cameras  has  shortened  the  learning  curve  for 
endoscopic  procedures,  will  urologists  trained  in  the  next 
decade  do  an  adequate  number  of  TURP  procedures  dur- 
ing their  training,  or  will  the  procedure  be  supplanted  en- 
tirely by  laser  or  other  technologies?  Will  medical 
therapies  fade,  leaving  the  next  decade  of  BPH  manage- 
ment to  look  more  like  the  last?  If  the  next  decade 
changes  as  much  as  the  last,  perhaps  we  will  once  again 
have  a consensus  about  the  management  of  this  disease. 

ANTHONY  Y.  SMITH,  MD 
Associate  Professor 
Department  of  Surgery 
Division  of  Urology 
University  of  New  Mexico 
School  of  Medicine 
Albuquerque 
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How  to  Capture  a Revolution 

What  is  it  like  to  try  to  capture  the  flavor  and  meaning 
of  a revolution  while  you  are  in  the  middle  of  it?  That  is 
what  Neil  W.  Toribara,  MD,  PhD,  has  tried  to  do  in  the 
medical  staff  conference,  “Colorectal  Cancer — A New 
Look  at  an  Old  Problem,” elsewhere  in  this  issue.'  The  un- 
derstanding of  colorectal  carcinogenesis  is  rapidly  being 
transformed  by  a multifaceted  revolution  in  genetics  and 
cellular  biochemistry.  The  title  of  Toribara’s  review  could 
just  as  easily  have  been  “Colorectal  Cancer — The  New 
Look  of  an  Old  Problem”  because  this  scientific  revolu- 
tion has  converted  the  concept  of  colonic  carcinogenesis 
from  a relatively  simple,  multistep,  histologic  progression 
(the  adenoma-carcinoma  sequence)  to  a multidimensional 
process  with  histologic,  biologic,  genetic,  and  biochemi- 
cal components. 

The  conceptual  advances  in  the  genetics  and  cellular 
biochemistry  of  colonic  carcinogenesis  have  important 
clinical  meaning  for  the  prevention,  early  detection,  and 
treatment  of  human  colorectal  cancer.  Revolutions  pose 
new  challenges  for  all  involved,  and  this  one  is  no  excep- 
tion. The  challenge  for  basic  science  and  clinical  investi- 
gators is  to  define  the  clinically  useful  components  of  the 
genetic  and  biochemical  understanding  of  colonic  car- 
cinogenesis. The  challenge  for  clinicians  is  to  incorporate 
the  useful  concepts  into  the  care  of  patients  with  or  at  risk 
for  colorectal  cancer. 

As  reviewed  (and  referenced)  by  Toribara,1  several  spe- 
cific acquired  genetic  events — activation  of  the  K-ras 
oncogene,  inactivation  of  the  putative  tumor  suppressor 
genes,  APC  (“adenomatous  polyposis  coli”),  DCC 
(“deleted  in  colorectal  cancer”),  P53,  and  hMSH2 — have 
become  accepted  as  relevant  to  the  process  of  colonic  car- 
cinogenesis. Exciting  as  these  genetic  discoveries  are,  they 
are  only  the  beginning  of  the  story.  The  depth  of  under- 
standing of  the  cellular  and  biochemical  consequences  of 


these  genetic  alterations  and  the  speed  at  which  this  field 
is  advancing  may  not  be  as  widely  recognized. 

Activation  of  the  K -ras  oncogene  is  a good  example  of 
the  first  point  (depth  of  understanding).  The  normal  K-ras 
gene  codes  for  a 21-kd  guanosine  triphosphate  (GTP)- 
binding  protein  called  p21  that  is  critically  positioned  on 
the  inner  surface  of  the  plasma  membrane  to  function  in 
transducing  signals  from  the  cell  surface  to  intracellular 
targets.  This  protein  is  anchored  to  the  plasma  membrane 
by  a lipid  (famesyl)  intermediate  that  is  added  after  trans- 
lation. The  biochemical  details  of  at  least  one  K-ras- 
dependent  pathway  have  been  recently  described.2  A 
simplistic  description  of  the  pathway  is  that  epidermal 
growth  factor  binding  to  the  transmembrane  epidermal 
growth  factor  receptor  results  in  tyrosine  autophosphory- 
lation of  the  cytosolic  tail  of  the  receptor.  This  tyrosine 
phosphorylation  results  in  an  interaction  between  two 
cytosolic  proteins,  GRB2  and  SOS.  The  complex  facili- 
tates the  release  of  guanosine  diphosphate  (GDP)  from 
p21  (the  K -ras  gene  product)  and  allows  GTP  to  bind  to 
p21.  This  GTP  binding  activates  P21,  and  the  activation 
initiates  an  intracellular  kinase  cascade  (rafl,  methy- 
lamino-purine  [MAP]  kinase  kinase,  MAP  kinase)  that  ul- 
timately results  in  transcriptional  regulation.  The  normal 
p21  also  has  a guanosine  triphosphatase  (GTPase)  activity 
that  hydrolyzes  bound  GTP  to  GDP  and  inactivates  p21, 
thus  turning  off  the  signal  transduction  pathway.  Thus,  the 
normal  p21  plays  a central  role  as  an  on-off  switch  (acti- 
vation by  GTP,  inactivation  by  GTP  hydrolysis)  in  regulat- 
ing signal  transduction.  Mutations  in  K-ras  occur  in  about 
50%  of  colonic  adenomas  and  carcinomas.  The  mutations 
are  almost  always  point  mutations  in  codons  12,  13,  or  61 
of  the  gene.  These  mutations  result  in  a loss  of  the  GTPase 
activity  of  p2 1 , thus  preventing  inactivation  of  the  signal 
transduction  pathway.  Cells  with  mutated  K -ras  can  be 
viewed  as  having  a constitutively  activated  signal  trans- 
duction system.  It  is  easy  to  imagine  how  constitutive  ac- 
tivation of  some  signal  transduction  systems  (growth 
factor  systems)  could  result  in  a clone  of  cells  with  a 
growth  advantage. 

The  detailed  understanding  of  the  biochemical  conse- 
quences of  K -ras  mutations  provides  the  basis  for  inter- 
ventions to  block  the  abnormality.  At  least  two  inhibitors 
of  the  famesyl  transferase  that  is  required  to  properly  an- 
chor p2 1 to  the  plasma  membrane  have  been  developed 
and  are  being  tested  as  chemopreventive  or  treatment 
agents  in  cell  culture  and  animal  systems.3 

Although  not  all  of  the  oncogene  and  tumor  suppres- 
sor gene  products  are  as  precisely  characterized  as  p21,  a 
great  deal  is  known  about  many  of  them,  and  the  field  is 
moving  rapidly.  The  known  functions  of  the  genes  fre- 
quently mutated  in  colon  cancer  are  listed  in  Table  1.  The 
common  pattern  of  progress  in  this  field  is  that  the  finding 
of  genetic  abnormalities  in  colonic  cancers  and  adenomas 
led  to  the  identification  of  the  specific  gene(s)  involved, 
which  allowed  the  identification  and  characterization  of 
the  relevant  gene  product.  In  some  cases  the  precise  func- 
tion(s)  of  the  gene  products  has  been  determined.  It  seems 
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ABBREVIATIONS  USED  IN  TEXT 

FAP  = familial  adenomatous  polyposis 

GDP  = guanosine  diphosphate 

GTP  = guanosine  triphosphate 

GTPase  = guanosine  triphosphatase 

HNPCC  = hereditary  nonpolyposis  colorectal  cancer 

MAP  = methylaminopurine 


likely  that  those  findings  will  lead  to  biochemical  (pep- 
tides or  nucleotides)  approaches  to  block  carcinogenesis 
before  direct  genetic  interventions  become  feasible. 

The  dramatic  increase  in  the  speed  of  the  genetic  and 
biochemical  understanding  of  colonic  carcinogenesis  can 
be  illustrated  by  the  two  strong  familial  colon  cancer  syn- 
dromes: familial  adenomatous  polyposis  (FAP)  and  the 
hereditary  nonpolyposis  colorectal  cancer  (HNPCC)  syn- 
dromes. Familial  adenomatous  polyposis  was  originally 
described  in  1970  as  a syndrome  characterized  by  the 
development  of  thousands  of  adenomas.4  Genetic  linkage 
studies  initially  identified  the  location  of  the  gene  on  chro- 
mosome 5 in  1987.1  The  APC  gene  was  identified  in  1991, 
and  the  precise  gene  function  is  being  actively  investigated 
(see  Table  1 ).  This  seemed  like  rapid  progress  as  it  devel- 
oped, but  the  pace  of  the  HNPCC  story  has  been  stunning. 

The  initial  HNPCC  family  was  described  in  1895  and 
“revisited”  in  1971. 5 The  HNPCC  syndromes  are  charac- 
terized by  the  autosomal  dominant  inheritance  of  a gene 
that  produces  cancers  of  the  colon  and.  in  some  families, 
other  sites  (endometrial,  ovarian,  gastric,  brain).  The  colon 
cancers  in  these  families  tend  to  occur  earlier  than  typical 
colon  cancer  (mean  age  42),  are  often  multiple,  and  occur 
predominantly  (75%)  in  the  proximal  colon.  A genetic 
locus  responsible  for  some  HNPCC  families  was  reported 
in  May  1993,  and  the  chromosome  2 gene  responsible  for 
HNPCC  (UMSH2)  was  reported  in  December  1993  (see 


Toribara  for  references').  A second  genetic  locus  on  chro- 
mosome 3 was  linked  to  some  HNPCC  families  in  No- 
vember I993,6  and  the  identification  of  the  relevant  gene 
(liMLHl)  was  reported  in  March  1994.7  Germ-line  muta- 
tions in  the  hMSH2  and  hMLHl  genes  are  thought  to  be 
responsible  for  at  least  50%  of  HNPCC  families. 

How  can  two  distinct  genetic  defects  lead  to  the  same 
clinical  syndrome?  The  two  genes  code  for  proteins  that 
together  are  critical  to  the  maintenance  of  integrity  of  the 
genome.  The  hMSH2  gene  is  thought  to  identify  and  bind 
to  mismatched  base  pairs  that  occur  during  DNA  replica- 
tion. The  hMLHl  gene  is  thought  to  bind  to  HMSH2  and  to 
coordinate  the  action  of  the  enzymes  that  repair  the  mis- 
matched DNA.  The  loss  of  function  of  either  of  these  two 
gene  products  could  easily  result  in  a failure  of  point 
mutation  repair  and  a markedly  increased  rate  of  mutation 
(genomic  instability).  In  less  than  a year,  we  have  pro- 
gressed from  knowing  almost  nothing  about  the  genetic 
loci  responsible  for  HNPCC  to  knowing  the  genetic  sites, 
the  genes  involved,  and  their  function — a remarkable  pace! 

Revolutions  lead  to  challenges  for  both  the  participants 
and  the  rest  of  society.  There  is,  in  my  view,  a critical  chal- 
lenge for  clinical  investigations  to  keep  pace  with  the 
advances  in  the  basic  understanding  of  colonic  carcinogen- 
esis. Classic  types  of  clinical  investigations  of  colorectal 
cancer  have  made  substantial  recent  advances  (see  Torib- 
ara for  references').  Epidemiologic  and  clinical  studies 
have  shown  that  a positive  family  history  is  an  important 
risk  factor  for  colonic  adenomas  and  carcinomas  and  that 
this  is  likely  due  to  the  inheritance  of  susceptibility  genes. 
Controlled  prospective  and  case-control  studies  have  for 
the  First  time  demonstrated  the  effectiveness  of  screening 
with  fecal  occult  blood  tests  and  sigmoidoscopy.  Con- 
trolled trials  of  the  effectiveness  of  polypectomy  in  pre- 
venting colon  cancer  death  and  chemoprevention  trials 
have  demonstrated  a dramatic  regression  of  adenomas  in 


TABLE  1 —Genes  Frequently  Mutated  in  Colon  Cancer 

Gene 

Function  of  Gene  Product 

K-ras 

GTP  binding  protein;  regulates  signal  transduction  from  cell  surface  receptors  to 

intracellular  targets;  mutations  lead  to  a constitutive  activation  of  signal 

APC  

Germ-line  mutation  in  familial  adenomatous  polyposis  and  Gardner's  syndrome; 

interacts  with  catenin;  may  modulate  cell-cell  interactions;  mutations  thought 
to  lead  to  a loss  of  function 

DCC 

Cell-surface  protein;  found  abundantly  in  goblet  cells;  some  homology  to  cell 

adhesion  molecules;  may  modulate  cell-cell  interactions;  mutations  thought  to  lead 
to  a loss  of  function 

P53  

Nuclear  phosphoprotein;  transacting  transcription  factor;  controls  cell  replication  by 

regulating  proteins  (cydin  and  cydin-dependent  kinases)  that  are  required  for 
progression  through  the  cell  cycle  (from  G1  to  S phase),  prevents  replication  of  cells 
with  damaged  DNA;  promotes  apoptosis  in  some  cells;  mutations  lead  to  a loss  of 
fidelity  of  DNA  replication  (genomic  instability) 

hMSH2 

Germ-line  mutation  in  some  families  with  hereditary  nonpolyposis 

colorectal  cancer  (HNPCC);  recognizes  mismatched  nucleotides  in  DNA  and  initiates 
their  repair;  mutations  lead  to  a rapid  accumulation  of  genetic  errors  (genomic 
instability) 

hMLHl 

Germ  line  mutation  in  some  families  with  HNPCC;  probably  binds  to  HMSH2 

and  mediates  the  repair  of  mismatched  nucleotides;  mutations  lead  to  rapid 
accumulation  of  genetic  errors  (genomic  instability) 
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patients  with  familial  polyposis  after  treatment  with  the 
nonsteroidal  anti-inflammatory  drug  sulindac,  although  the 
mechanism  of  the  effect  is  not  yet  known.  Treatment  trials 
have  shown  a benefit  (albeit  modest)  for  adjuvant  therapy 
with  fluorouracil  and  levamisole  hydrochloride  in  Dukes’ 
stage  C colon  cancer  and  with  the  combination  of  radiation 
therapy  and  chemotherapy  in  Dukes’  stage  B2  and  C rectal 
cancer.8  Chemoprevention  trials  have  recently  been 
launched  to  test  the  effectiveness  of  interventions — low- 
fat,  high  fruit  and  vegetable  diet;  fiber  supplementation; 
nonsteroidal  anti-inflammatory  drugs;  calcium;  antioxi- 
dants— in  the  prevention  of  sporadic  adenoma  recurrence. 

These  are  important  advances,  and  their  importance 
should  not  be  understated,  but  a great  deal  more  needs  to 
be  done.  We  now  have  an  opportunity  and  a need  to  trans- 
late the  basic  science  revolution  into  clinical  practice.  The 
potential  effect  of  the  new  genetic  and  biochemical  under- 
standing of  colonic  carcinogenesis  is  broad,  ranging  from 
risk  stratification,  screening,  and  early  detection  to 
chemoprevention  and  treatment.  It  is  now  possible  in 
most  FAP  families  to  use  a blood  test1  to  determine  if  a 
person  has  inherited  the  mutant  APC  gene  and  will  have 
the  clinical  syndrome.  The  medical  and  ethical  conse- 
quences of  genetic  diagnosis  need  to  be  evaluated.  Do 
preventive  measures  instituted  early  affect  the  natural  his- 
tory of  FAP?  What  is  the  optimal  screening  protocol  for 
known  gene  carriers?  What  are  the  psychosocial  and 
medicolegal  consequences  of  a genetic  diagnosis  of  FAP? 
Are  there  other  genetic  influences  that  alter  the  pheno- 
type? What  is  the  cellular  function(s)  that  is  (are)  lost  by 
mutation  of  the  APC  gene,  and  can  it  be  biochemically  or 
genetically  restored  to  the  cell? 

A blood  test  capable  of  detecting  gene  carriers  in  at 
least  some  HNPCC  families  is  expected  to  be  commer- 
cially available  soon.  This  will  generate  a series  of  impor- 
tant research  questions  comparable  to  those  listed  for  FAP. 
Are  more  subtle  alterations  in  the  APC  or  hMSH2  or 
hMLHl  genes  (or  other  definable  genes)  responsible  for 
the  familial  predisposition  to  “sporadic”  colorectal  cancer? 

We  need  to  know  if  detecting  the  acquired  genetic  al- 
terations that  occur  during  carcinogenesis  in  stool, 
colonic  lavage  fluid,  or  randomly  obtained  biopsies  can 
identify  high-risk  groups.  Can  rational  preventive  or  treat- 
ment strategies  based  on  the  genetic  and  biochemical 


knowledge  of  colonic  carcinogenesis  be  developed  and 
clinically  tested? 

The  number  of  interesting  questions  raised  by  this  on- 
going revolution  seems  endless.  Clinical  investigators 
need  to  help  identify  the  most  important  questions  and  col- 
laborate with  the  basic  scientists  to  answer  them.  Basic 
scientists  need  to  help  find  ways  to  apply  their  basic  tools 
and  assays  to  large  clinical  populations,  and  institutions 
must  recognize  the  obstacles  to  this  type  of  translational 
research  and  support  mechanisms  to  facilitate  it.  Practic- 
ing clinicians  will  need  to  be  aware  of  and  support  ongo- 
ing clinical  trials;  we  will  all  need  to  understand  and 
promptly  take  advantage  of  the  clinically  useful  results  of 
such  trials.  Finally,  there  is  a major  educational  challenge 
for  all  of  us  because  of  the  rapid  expansion  of  the  knowl- 
edge base.  The  Western  Journal  of  Medicine  can  play 
an  important  role  for  its  readers  in  this  area. 

Victor  Hugo  wrote,  “Would  you  realize  what  revolution 
is,  call  it  progress;  and  would  you  realize  what  progress  is, 
call  it  tomorrow.”  I can  hardly  wait  until  tomorrow. 

DENNIS  J.  AHNEN.  MD 
Associate  Director 
Cancer  Prevention  and  Control 
University  of  Colorado  Cancer  Center 
Associate  Professor 
University  of  Colorado 
School  of  Medicine 
Clinical  Investigator 
Department  of  Veterans  Affairs 
Medical  Center 
Denver,  Colorado 

REFERENCES 

1.  Toribara  NW:  Colorectal  cancer — A new  look  at  an  old  problem.  West  J 
Med  1994:  161:487-494 

2.  Egan  SE,  Weinberg  RA:  The  pathway  to  signal  achievement.  Nature  1993; 
365:781-783 

3.  Travis  J:  Novel  anticancer  agents  move  closer  to  reality.  Science  1993; 
260:1877-1878  [published  erratum  in  Science  1993;  261:535] 

4.  Bussy  HJR:  Gastrointestinal  polyposis.  Gut  1970;  11:970-978 

5.  Lynch  HT.  Krush  AJ:  Cancer  family  G'  revisited:  1895-1970.  Cancer  1971; 
27:1505-1508 

6.  Lindblom  A.  Tannergard  P,  Werelius  B.  et  al:  Genetic  mapping  of  a second 
locus  predisposing  to  hereditary  nonpolyposis  colon  cancer.  Nat  Genet  1993: 
5:279-282 

7.  Papadopoulos  N.  Nicolaides  NC.  Wei  YF.  et  al:  Mutation  of  a mutL  homolog 
in  hereditary  colon  cancer.  Science  1994:  263:1625-1629 

8.  National  Institutes  of  Health  Consensus  Conference:  Adjuvant  therapy  for 
patients  with  colon  and  rectal  cancer.  JAMA  1990;  264:1444-1450 


526 


Correspondence 


The  Acquired  Immunodeficiency 
Syndrome  in  Older  Persons 

To  the  Editor:  Since  it  was  first  reported  13  years  ago, 
the  acquired  immunodeficiency  syndrome  (AIDS)  has 
emerged  as  a leading  cause  of  death  in  young  and  middle- 
aged  persons.  This  has  led  to  the  mistaken  impression 
among  some  health  care  professionals  and  the  general 
public  that  AIDS  is  not  a health  issue  for  older  persons 
when,  in  fact,  it  is  being  increasingly  diagnosed  in  persons 
older  than  30  years.1-2 

During  the  first  decade  of  the  human  immunodefi- 
ciency virus  (HIV)  epidemic  in  the  United  States,  about 
10%  of  AIDS  cases  were  in  persons  50  years  of  age  or 
older,  accounting  for  more  than  20.000  cases  to  date.  Af- 
ter 1989,  about  30%  of  older  persons  diagnosed  with 
AIDS  have  been  older  than  60,  and  relatively  more  of 
these  cases  have  been  among  women  and  whites. 

The  relative  distribution  of  risk  factors  for  acquiring 
HIV  disease  is  different  for  older  persons.  Homosexuality 
and  injection  drug  use  account  for  90%  of  cases  of  AIDS 
in  persons  1 3 to  49  years  old,  but  these  have  been  the  pri- 
mary risk  factors  in  only  20%  of  cases  in  persons  older  than 
70. 1 In  older  persons,  transfusion  with  blood  or  blood  prod- 
ucts has  been  the  most  frequent  means  of  being  infected 
with  HIV.  Although  the  risk  of  acquiring  HIV  infection 
from  transfusions  diminished  after  widespread  blood 
screening  for  the  virus  was  implemented  in  1985,  a small 
but  finite  risk — estimated  to  be  1 in  250,000  units  in 
1993 — still  exists.1-3 

Of  Americans  older  than  50  years,  10%  report  at  least 
one  risk  factor  for  HIV  infection.  The  most  common  are  a 
history  of  multiple  sexual  partners,  sexual  encounters  with 
high-risk  partners,  especially  for  the  estimated  1 million 
homosexuals  older  than  65,  and  a history  of  transfusion. 
Of  AIDS  cases  among  older  persons,  10%  are  attributed  to 
heterosexual  transmission,  which  is  the  highest  percentage 
in  any  age  group.  This  rate  seems  to  be  increasing. 

Many  older  persons  with  HIV  infection  resulting 
directly  or  indirectly  from  blood  transfusion  have  not  been 
tested  and  do  not  know  of  their  potential  infectivity. 
Among  older  persons  with  at  least  one  risk  factor  for  HIV, 
90%  have  not  undergone  serologic  testing.4  When  con- 
trolled for  other  demographic  variables,  the  population  of 
older  persons  with  risk  factors  for  HIV  is  a fifth  as  likely 
to  undergo  HIV  testing  as  persons  20  to  29  years  of  age.  In 
view  of  this  relative  paucity  of  testing  in  older  persons,  it 
should  not  be  surprising  that  older  people  use  condoms 
much  less  frequently — reported  to  be  a sixth  that  of  per- 
sons aged  20  to  29  years.4  This  is  ironic  because  older  gay 
and  bisexual  persons  have  been  reported  to  be  more  com- 
pliant in  practicing  safe  sex  than  younger  at-risk  persons. 

The  clinical  presentation  of  AIDS-HIV  disease  in  older 
persons  is  different. ,AS  Published  reports  support  the  clini- 
cal impression  that  HIV  disease  progresses  more  rapidly  in 
older  persons — both  from  asymptomatic  infection  to  overt 


immunocompromise  and  from  full-blown  AIDS  to  death. 
The  number  of  cases  of  AIDS  diagnosed  in  the  same 
month  as  death  occurs  increases  with  age  and  is  most  pro- 
nounced in  persons  older  than  70.1  A contributing  factor  is 
a delay  in  diagnosis,  which  may  result  from  a low  index  of 
suspicion  of  HIV  infection  by  both  patients  and  their  physi- 
cians, as  well  as  the  increased  frequency  with  which  non- 
specific signs  such  as  weight  loss,  fatigue,  and  deteriorating 
mental  and  physical  function  herald  the  onset  of  disease  in 
older  persons.1-3  Although  Pneumocystis  carinii  pneumonia 
is  the  most  common  opportunistic  infection  seen  in  HIV- 
infected  adults,  AIDS-related  dementia  or  encephalopathy 
is  commonly  a first  sign  of  the  disease  in  the  elderly. 

Physicians  should  recognize  that  sex  occurs  among 
their  older  patients  and  discuss  safe  sexual  practices  with 
them.  Older  patients  may  be  more  reluctant  to  volunteer 
this  information,  so  clinicians  need  to  be  adept  at  solicit- 
ing it.  They  also  must  be  attuned  to  relevant  nuances  in  the 
prevention  message,  such  as  the  older  woman’s  potentially 
increased  risk  of  age-related  vaginal  trauma  and,  therefore, 
transmission  by  heterosexual  contact. 

Recognizing  risk  factors  and  early  signs  of  HIV  dis- 
ease in  older  persons  presents  special  challenges  to  clini- 
cians, but  is  critical  to  preventing  the  spread  of  the  disease 
and  to  delaying  secondary  complications  in  seropositive 
patients.  Clinicians  also  need  to  be  aware  of  potential  side 
effects  of  drugs,  iatrogenic  complications,  and  the  need  to 
tailor  treatment  for  older  AIDS  patients.  This  will  be  chal- 
lenging as  AIDS  care  is  increasingly  provided  in  outpa- 
tient and  community-based  settings. 

CHRISTINE  P.  ROZANCE,  MD 
KENNETH  W.  KIZER,  MD,  MPH 
Dept  of  Community  and 
International  Health 
University  of  California,  Davis, 
School  of  Medicine 
Davis,  CA  95616 

REFERENCES 

1.  Wallace  JI,  Paauw  DS.  Spach  DH:  HIV  infection  in  older  patients:  When 
to  suspect  the  unexpected.  Geriatrics  1993;  48:61-64,  69-70 

2.  McCormick  WC.  Wood  RW:  Clinical  decisions  in  the  care  of  elderly  per- 
sons with  AIDS.  J Am  Geriatr  Soc  1992;  40:917-921 

3.  Boudes  P:  HIV  infection  in  the  elderly.  ComprTher  1992:  17:39-42 

4.  Stall  S.  Catania  J:  AIDS  risk  behaviors  among  late  middle-aged  and  elder- 
ly Americans.  Arch  Intern  Med  1994;  154:57-63 

5.  Ferro  S.  Salit  IE:  HIV  infection  in  patients  over  55  years  of  age.  J Acquir 
Immune  Defic  Syndr  1992:  5:348-353 

A Patient's  Choice? 

To  the  Editor:  The  “Lessons  From  the  Practice”  by 
Theodore  Schwartz,  MD,  in  the  July  issue1  was  touching 
and  humbling.  I think  it  particularly  notable  that  the  event 
took  place  in  the  mid-1960s.  If  this  episode  were  to  take 
place  in  the  1990s,  the  story  would  have  ended  differ- 
ently— probably  in  front  of  a jury.  Nowadays,  physicians 
are  damned  if  they  do  not — inform,  caution,  warn,  educate 
exhaustively,  and  record  it — or  damned  if  they  do  all  of 
these.  I say  “damned  if  they  do”  because  the  written. 
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recorded  verification  of  informed  consent  is  sure  to  be 
either  ignored  or  attacked.  In  the  final  analysis,  a huge 
monetary  award  would  be  made  on  the  basis  of  sympathy 
for  the  unfortunate  woman  who  lost  both  her  sight  and  her 
child,  notwithstanding  the  fact  that  she  assumed  responsi- 
bility by  exercising  her  informed  “right  to  choose."  Oh,  for 
the  good  old  days! 

WILLIAM  G.  TAYLOR.  MD 
2667  Camino  Del  Rio  S.  Sle  100 
Sun  Diego,  CA  92109 
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Dr  Schwartz  Responds 

To  the  Editor:  I agree  with  Dr  Taylor  that  in  terms  of 
malpractice  litigation,  those  were,  indeed,  the  good  old 
days.  Back  then,  the  notion  that  I might  be  sued  never  en- 
tered my  mind,  and  I am  certain  that  the  idea  of  a suit  never 
occurred  to  my  patient,  either.  We  shared  an  intimacy  bom 
of  a mutual  trust  that  could  not  have  been  easily  shaken. 

Whether  such  a relationship  as  we  shared  could  today 
withstand  the  lure  of  a big  money  settlement  is  problem- 
atic. Certainly,  the  chances  of  avoiding  litigation  are  bet- 
ter for  an  endocrinologist  in  Boise  than  for  a plastic 
surgeon  in  San  Diego.  We  should  be  mindful,  though,  that 
the  past  30  years  have  seen  much  more  than  an  increase 
in  malpractice  settlements.  A lawsuit  might  well  be 
avoided  today  because  the  chance  that  my  patient’s  course 
would  have  such  a shattering  outcome  is  far  less  likely. 
Improvements  in  treating  a pregnant  woman  with  diabetes 
and  diabetic  retinopathy  have  reduced  the  attendant  risks 
dramatically.  Furthermore,  the  prospect  of  a therapeutic 
abortion  may  no  longer  seem  appalling  to  many  Ameri- 
can women,  including  some  Catholics. 

Finally,  I remind  Dr  Taylor  of  the  countless  patients 
he  and  I have  seen  over  the  years,  patients  who  were  hon- 
est, trusting,  and  grateful  for  our  efforts.  While  our  glass 
is  no  longer  brimming  over,  it  remains  nearly  full. 

THEODORE  B.  SCHWARTZ.  MD 
4820  Roberts  Rcl 
Boise,  ID  83705 

The  Beef  About  Balance 

To  the  Editor:  Wouldn't  it  be  wonderful  if  eating  only 
vegetables  could  lead  to  better  health?  In  "Health  Effects 
and  Prevalence  of  Vegetarianism”  in  the  May  1994  issue,1 
White  and  Frank  have  reviewed  current  literature  on  the 
health  benefits  of  vegetables,  and  the  authors’  message  is 
an  unequivocal  “yes.”  Despite  some  issues  of  vitamins  and 
minerals,  vegans  do  quite  well  in  achieving  appropriate  nu- 
tritional goals.  In  addition,  vegetarians  seem  to  have  lower 
risks  for  heart  disease,  gallstones,  hypertension,  and  obesity. 

The  problem  is  the  science.  Proving  that  the  vegetarian 
diet  alone  is  responsible  for  such  claims  is  not  easy.  Many 
variables  need  controlling:  exercise,  stress,  smoking,  alco- 
hol consumption,  genetics,  and  age,  for  example.  Investiga- 
tors have  had  a hard  time  separating  these  variables  out  to 


draw  firm  conclusions. 

Being  a true  vegetarian  is  really  a personal  statement 
because  the  overwhelming  majority  of  humans  are  either 
partial  vegans — lacto-  or  lacto-ovo  vegetarians — or  omni- 
vores. More  common  is  the  trend  to  eat  more  vegetables, 
fruit,  grains,  fish,  and  poultry;  animal  fat,  excessive  beef, 
and  red  meat  are  either  avoided  or  limited.  Which  diet  is 
best  in  the  face  of  so  many  options? 

By  nature  humans  are  omnivores,  allowing  adaptation 
to  environments  of  hunting  and  gathering  or  agriculture. 
The  choice  of  a completely  vegetarian  diet  in  the  face  of 
all  the  available  tempting  dietary  choices  in  our  culture  re- 
quires a substantial  commitment  for  ethical,  religious,  or 
other  personal  reasons.  It  is  therefore  not  surprising  that 
vegetarians  believe  in  vegetarianism,  and  the  national 
prevalence  is  1%  to  2%.  It  is  also  the  reason,  as  shown  in 
the  Stanford  Five-City  Project,  that  most  vegetarians  are 
only  partial.  It  also  raises  the  issue  that  a vegetarian  diet 
may  be  a marker  of  other  variables  such  as  a health- 
conscious personality  and  lifestyle.  The  natural  conceptual 
ramification  is  that  a vegetarian  diet  should  be  chosen  over 
all  others  because  it  makes  you  healthier. 

The  authors  are  to  be  congratulated  for  their  emphasis 
on  the  positive  effects  of  diet  on  one’s  health.  The  predom- 
inant conclusion  from  numerous  epidemiologic  studies  is 
that  a lower  intake  of  dietary  cholesterol  and  unsaturated 
animal  fat  will  help  prevent  arteriosclerosis.  That  does  not 
mean  that  total  exclusion  of  animal  products  from  the  diet 
is  healthy,  particularly  in  infants,  pregnant  women,  the  el- 
derly, and  the  ill.  Such  persons  are  at  an  even  greater  risk  of 
the  consequences  of  deficiencies  inherent  in  a vegan  diet: 
rickets,  megaloblastic  anemia,  osteoporosis,  and  neu- 
ropathies occur  when  the  diet  is  not  carefully  monitored. 
Most  of  the  studies  referenced  do  not  sufficiently  account 
for  these  risks  because  predominantly  healthy  adults  were 
studied.  Education  is  important  to  the  success  of  a vegan 
diet. 

The  true  value  in  this  article  is  recognizing  the  need  to 
better  determine  what  is  the  best  diet.  The  answer  will 
require  more  research  into  the  contribution  of  diet  to  the 
various  diseases  we  wish  to  prevent.  From  a purely  bio- 
logic standpoint,  some  animal  products  in  the  diet  are  not 
only  physiologically  desirable,  but  an  efficient  source  of 
completing  the  daily  nutritional  requirements.  Moderate 
amounts  of  lean  red  meat,  poultry,  and  fish  provide  the 
healthy  balance  for  vegetarians  that  fiber,  fruit,  and  vegeta- 
bles do  for  the  omnivore.  Your  parents  were  right  to  insist 
that  you  eat  your  veggies  . . . but  just  how  much?  The  an- 
swer lies  in  further  research  into  the  basic  biochemical  sci- 
ence of  nutrition  and  disease,  with  quality  epidemiologic 
studies  to  provide  us  with  the  truth  about  which  balanced 
diet  is  really  the  healthiest. 

WILLIAM  E.  BERQUIST.  MD 
CAROL  CERESA.  MHSL.  RD 
Culifornia  Pacific  Medical  Center 
PO  Box  7999 
San  Francisco,  CA  94120 
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To  the  Editor:  The  article  by  White  and  Frank  on  as- 
pects of  a vegetarian  diet  is  a thorough  review  of  much  of 
the  positive  side  in  vegetarianism,  but  it  fails  to  address 
much  of  the  negative  side. 1,2  Medical  evidence  indicates 
that  a vegetarian  diet  poses  a risk  for  young  women,  espe- 
cially active  women  and  athletes. 

Numerous  reports  point  out  that  women  who  fail  to 
eat  meat  have  a higher  level  of  amenorrhea  than  their 
counterparts  who  eat  meat.3'7  Athletic  amenorrhea  is 
known  to  lead  to  premature  osteoporosis.8  Amenorrheic 
women  who  are  active  in  competitive  and  recreational 
sports  have  a greater  risk  of  injury  than  women  who 
menstruate  normally.9  Eating  red  meat  can  be  a part  of 
the  solution  to  athletic  amenorrhea.4  "' 

As  a psychiatrist.  Dr  White  will  appreciate  the  re- 
search by  Gadpaille  and  co-workers,  who  suggest  a link 
between  athletic  amenorrhea  in  runners  and  major  affec- 
tive disorders  and  eating  disorders."  Of  13  amenorrheic 
runners  studied,  12  (87%)  were  vegetarians.  In  this  group 
with  amenorrhea,  8 (62%)  had  diagnosable  eating  disor- 
ders and  3 (23%)  had  a major  affective  disorder.  In  19 
runners  who  were  menstruating,  there  were  only  3 (15%) 
vegetarians,  no  eating  disorders,  and  no  major  affective 
disorders.  Other  psychiatric  specialists  caution  against 
the  overenthusiastic  advocacy  of  a low-fat,  meatless 
“healthy  lifestyle”  in  vulnerable,  adolescent  girls.12 

Although  White  and  Frank's  article  did  discuss  min- 
erals, it  certainly  glossed  over  the  issue  of  iron  in  vege- 
tarianism. I reported  at  the  American  College  of  Sports 
Medicine  meeting  of  1993  that  a third  of  teenaged  cross- 
country runners  were  iron  deficient,  as  judged  by  serum 
ferritin  levels.13  Those  runners  with  low  serum  ferritin 
levels  had  an  injury  rate  twice  that  of  runners  with  serum 
ferritin  levels  of  more  than  24  p,g  per  liter  (24  ng  per  ml). 
Because  iron  deficiency  is  the  leading  nutritional  deficit 
in  this  country,  to  encourage  a diet  that  further  con- 
tributes to  iron  deficiency  makes  little  sense.  Other  con- 
sequences of  iron  deficiency  were  recently  reviewed  in 
this  journal.14 

Although  the  reviews  cited  state  that  a plant-based 
diet  improves  longevity,  these  studies  are,  in  fact,  some- 
what equivocal.15,16  Female  Seventh-Day  Adventists  who 
eat  meat  and  strict  vegetarian  Adventists  had  no  differ- 
ence in  their  mortality  rates.15  While  males  eating  meat 
four  to  seven  days  a week  had  a 1.5  risk  of  increased 
mortality,  the  number  for  those  eating  meat  one  to  three 
days  per  week  was  much  smaller,  and  statistical  signifi- 
cance was  not  reported. 

In  the  large  study  quoted,  there  was  no  difference  in 
all-cause  mortality  in  Seventh-Day  Adventists  who  ate 
foods  low  in  fat,  little  cheese  and  eggs,  no  meat  or  milk, 
and  those  who  did  not  trim  fat,  ate  cheese  and  eggs  at 
least  three  days  a week,  and  had  milk  or  meat  more  than 
one  day  a week.15 

In  a study  of  1 1 ,000  customers  of  health  food  shops, 
there  was  no  difference  in  all-cause  mortality  between 
vegetarians  and  nonvegetarians.17  A survey  of  diet  and 
lifestyle  determinants  of  mortality  among  German  vege- 
tarians revealed  that  vegetarians  who  occasionally  ate 


meat  had  a significantly  lower  mortality  than  those  who 
were  strict  vegetarians.18  Even  the  recently  advocated  life- 
prolonging Mediterranean  diet  includes  meat,  chicken, 
and  fish. 

There  are  now  an  estimated  1.5  million  adolescent 
competitive  female  athletes  in  the  United  States  and 
more  female  athletes  between  ages  18  and  25  years.  Al- 
though it  is  appropriate  to  review  the  vegetarian  lifestyle, 
to  substitute  an  espousal  of  vegetarian  values  for  a bal- 
anced scientific  article  does  patients  and  the  medical 
community  an  injustice.  It  seems  inappropriate  for  young 
women  to  sacrifice  their  bones,  become  anemic,  develop 
eating  disorders,  and  have  injuries  because  they  are 
“ecosensitive.”  We  would  never  allow  this  to  happen  to 
our  young  men.  First  do  no  harm! 

Nutrition  “perfectionism”  based  on  low-fat  diets,  ani- 
mal rights,  and  ecosensitive  issues  and  manifested  by  veg- 
etarianism in  young  women  must  be  countered  with 
nutritional  moderation.  It  seems  preferable  to  eat  meat, 
chicken,  or  fish  on  a daily  basis,  have  a low  fat  intake,  and, 
in  fact,  have  a healthier  lifestyle  than  the  strict  vegetarian. 

ALVIN  R.  LOOSLI,  MD 
Center  for  Sports  Medicine 
1850  Ml  Diablo  Blvd,  Suite  110 
Walnut  Creek,  CA  94596 
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To  the  Editor:  I was  most  interested  in  the  article  by 
White  and  Frank  on  vegetarianism,  particularly  in  their 
statement  that  vegetarians  have  lower  mortality  than  the 
population  at  large.  1 would  have  thought  that  the  lifetime 
incidence  of  mortality  among  vegetarians  was  the  same  as 
among  the  omnivorous,  that  is,  100%.  If  it  is  true  that  veg- 
etarians do  not  die,  1 think  this  finding  is  much  more  sig- 
nificant than  is  evidenced  by  the  small  print  in  which  this 
remarkable  result  was  presented.  Perhaps  the  statement 
that  they  have  a lower  mortality  than  other  people  was 
somewhat  misrepresentational.  If  they  do  die,  of  what  do 
they  die  and  when? 

FAITH  FITZGERALD.  MD 
Vice  Chair  and  Program  Director 
Dept  of  Internal  Medicine 
University  of  California,  Davis, 
Medical  Center 
2315  Stockton  Blvd,  Rm  6 312 
Sacramento.  CA  95817-2282 

* * * 

Drs  White  and  Frank  Respond 

To  the  Editor:  Successful  veganism  requires  a commit- 
ment and  a modest  sophistication  in  food  choices,  as 
Berquist  and  Ceresa  and  we  in  our  article  acknowledge. 
Eating  animal-derived  foods,  in  contrast,  seems  wide- 
spread and  natural  among  humans.'  Because  meat  was,  for 
our  ancestors,  a scarce  but  rich  source  of  protein,  it  was 
highly  desired.  This  remains  true,  except  that  meat  has  be- 
come abundant.  With  a fast-food  outlet  on  each  comer, 
successful  “hunting”  has  acquired  long-term  dangers.  Beef 
supplied  by  the  modem  meat-producing  industry,  marbled 
with  saturated  fat,  does  not  resemble  wild  game  in  its  fat 
composition — although  fish  and  chicken  do.  While  we 
concur  that  modest  consumption  of  lean  meat  is  probably 
compatible  with  good  health,  we  contend  that  humans  do 
not  need  and  may  be  harmed  by  frequent  meat  consump- 
tion— depending  upon  the  fat  composition.  Beans,  how- 
ever, are  a good  source  of  protein  and  a poor  source  of  fat 
and  cholesterol. 

One  statement  made  by  Berquist  and  Ceresa  requires 
correction.  The  participants  in  the  Stanford  Five-City  Proj- 
ect ate  either  a vegan  or  a low-fat  lacto-ovo  vegetarian  diet. 
No  conclusion  that  “the  majority  of  vegetarians  are  only 
partial”  is  justified,  for  we  do  not  know  the  proportion  of 
subjects  in  each  group.  We,  too,  await  high-quality  epi- 
demiologic data  for  the  answer  to  this  and  other  questions. 
In  the  meantime,  we  doubt  that  many  could 
reject  our  conclusion  that  everyone  could  benefit,  physio- 
logically or  ecologically,  from  reduced  meat  consumption. 

Dr  Loosli  has  made  a clinically  important  point,  to 
which  we  briefly  alluded:  vegetarianism  may  be  associ- 
ated with  eating  disorders,  hyperathleticism,  anemia,  and 
menstrual  irregularity  in  young  women.  Whether  the 
meat  restriction  is  causal  or  merely  an  associated  feature 


remains  undetermined.  Decreased  meat  consumption  can 
be  associated  with  lower  circulating  estrogen  levels  in 
women,  as  documented  by  Pedersen  and  colleagues,  who 
speculate  that  increased  fiber  or  phytoestrogen  intake,  or 
both,  may  be  the  cause.2  They  also  speculate  that  such  a 
diet  may  protect  against  breast  cancer  and  may  decrease 
reproductive  capacity,  but  the  latter  notion  is  partially 
contradicted  by  the  vegetarians  taking  part  in  the  study 
having,  on  average,  a greater  number  of  children  than 
their  omnivorous  counterparts. 

An  alternative  explanation  of  amenorrhea  in  vegetar- 
ian, obsessive  runners,  such  as  those  studied  by  Gadpaille 
and  co-workers,  is  that  such  athleticism  is  an  eating- 
disorder  equivalent.3  Vegetarianism  would  be  a rational- 
ization for  dietary  restrictions  and  amenorrhea  a symptom 
of  the  underlying  disorder — as  it  is  in  anorexia  nervosa. 

Clinical  experience  and  some  data  suggest  that  certain 
young  women  restrict  their  diets  and  call  themselves 
vegetarians,  but  their  motives  are  more  psychopathologic 
than  environmental  or  salubrious.  They  are  at  increased 
risk  for  iron-deficiency  anemia.4-3 

Our  review  was  intended  to  inform  physicians  about 
vegetarian  diets  and  the  issues  they  should  consider  in  a 
clinical  setting.  Dr  Loosli  makes  it  clear  that  in  young 
women,  a menstrual  history  is  important,  especially  in 
athletes,  as  is  a complete  blood  count  in  selected  patients. 
Consultation  with  a nutritionist  may  help  some  patients. 
The  conclusion,  however,  that  all  young  vegetarian 
women  will  “sacrifice  their  bones,  become  anemic,  de- 
velop eating  disorders,  and  have  injuries”  is  hyperbole, 
unsubstantiated  by  the  available  literature.  In  general,  the 
literature  concludes  that  vegetarians  derive  health  benefits 
from  their  dietary  choices. 

Finally,  Dr  Fitzgerald  correctly  points  out  an  error  in 
our  highlights  section.  While  it  would  certainly  be  worth 
highlighting  if  vegetarians  had  lower  mortality  than  om- 
nivores, we  regret  that  it  is  only  true  that  they  have  lower 
mortality  rates  than  do  omnivores. 

RANDALL  WHITE.  MD 
ERICA  FRANK,  MD,  MPH 
Dept  of  Family  and  Preventive 
Medicine 

Emory  University  School  of  Medicine 
69  Butler  St  SE 
Atlanta.  GA  30303-3219 
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Lessons  From  the  Practice 


'He  Who  Saves  a Life  Saves  a Universe'* 


VICTOR  S.  SLOAN,  MD,  San  Francisco,  California 


Iinet  Marcel  when  I was  a Peace  Corps  volunteer  in  the 
West  African  republic  of  Cameroon.  He  was  the  only 
physician  for  the  25,000  people  in  the  district.  We  lived  in 
Nguelemendouka,  the  district  seat  and  a village  of  about 
3,000  people.  On  rainy  days  when  the  roads  were  not 
passable,  I spent  a fair  amount  of  time  just  hanging 
around  the  hospital  watching  Marcel  at  work. 

Marcel  was  from  a tribe  that  was  not  “politically  cor- 
rect." They  were  Christians  and  from  western  Cameroon; 
those  in  power  were  Moslems  and  from  northern 
Cameroon.  His  father  had  spent  more  than  a decade  in 
prison  for  being  a member  of  one  of  the  outlawed  opposi- 
tion parties  and  had  died  a broken  man  shortly  after  being 
released.  Despite  obstacles,  Marcel  had  won  admission  to 
Cameroon’s  medical  school.  The  school  was  quite  good, 
with  the  well-equipped  National  Hospital  as  its  teaching 
hospital.  After  graduation  Marcel,  like  his  classmates,  paid 
for  his  education  with  government  service  and  was  sent  to 
one  of  the  district  hospitals  as  the  local  health  officer. 

Marcel  was  serious  about  his  work  and  often  ex- 
pressed frustration  at  the  difficulties  he  faced  in  his  prac- 
tice of  medicine.  There  were  limited  resources,  and  his 
patients  often  came  to  him  too  late  to  be  helped.  The  hos- 
pital had  no  electricity  or  running  water.  The  patients’ 
families  were  responsible  for  their  relatives’  food,  and 
there  was  filth  everywhere — mud  in  the  rainy  season  and, 
in  the  dry  season,  dust. 

Marcel  had  his  fun-loving,  relaxed  side,  however.  He 
loved  American  country  music.  After  Cameroonian 
mcikossa , his  favorite  tape  was  Jim  Reeves ' Greatest  Hits.  I 
remember  a party  at  his  house  where  he  danced  around  the 
living  room  to  "Bimbo."  At  the  end  of  the  day.  we  would 
sit  and  talk  over  our  work,  world  affairs,  or  the  fate  of  the 
Cameroonian  national  soccer  team  in  the  World  Cup. 

One  afternoon  a woman  came  in  from  one  of  the  out- 
lying villages.  She  had  been  in  labor  for  two  days  and  still 


*The  Babylonian  Talmud.  Tractate  Sanhedrin.  Folio  37,  Soncino  Press, 
London,  England.  1987. 


no  baby.  This  was  the  first  time  in  her  life  that  she  had 
seen  a physician.  Marcel  palpated  the  fetus  and  thought 
that  it  was  in  a transverse  position.  We  took  her  to  the  op- 
erating room  for  a cesarean  section. 

The  operating  room  was,  by  any  standard,  primitive  and 
filthy.  The  autoclave  was  wood-fired.  Surgical  gloves  were 
washed  and  reused.  The  open  windows  lacked  screens,  and 
flies  buzzed  around  the  rooms.  The  only  anesthesia  avail- 
able was  spinal,  so  our  time  was  limited. 

Marcel  gave  the  anesthesia  and  began  the  surgical  pro- 
cedure. The  reason  that  labor  had  not  progressed  was  soon 
apparent — the  pregnancy  was  an  abdominal  ectopic,  with 
the  fetus  fully  developed  outside  the  uterus  but  stillborn. 
By  now  bleeding  was  profuse.  Marcel  was  frantically  try- 
ing to  find  the  bleeding  vessels  and  tie  them  off— with  no 
electricity,  so  no  cautery.  Meanwhile,  the  spinal  anesthesia 
was  beginning  to  wear  off,  and  I was  holding  the  patient’s 
shoulders  down  as  she  tried  to  jump  off  the  table.  To  this 
day,  I tremble  when  1 recall  her  cries  from  the  pain  and  for 
her  baby.  Finally,  Marcel  closed  her  abdomen. 

All  through  this  horrific  time,  the  nurse  was  calling 
out  the  patient's  falling  blood  pressure.  I do  not  know  how 
much  blood  she  had  lost,  but  clearly  she  needed  a trans- 
fusion. The  nearest  blood  bank  was  in  the  capital,  six 
hours  away  by  road  if  it  did  not  rain.  Marcel  had  no 
blood-typing  sera,  either.  That  is  when  he  did  something 
that  is  still  the  finest  and  noblest  act  I have  ever  seen. 

“I’m  O-negative,’’  he  said.  And  as  he  gave  the  patient 
his  own  blood,  her  pressure  stopped  falling.  Her  condition 
stabilized,  and  she  survived  to  leave  the  hospital. 

Since  then,  Marcel  has  been  to  Paris  for  more  training 
in  pediatrics.  I got  a letter  from  him  last  week.  He  has 
been  promoted  and  is  now  Chief  of  Pediatrics  at  the 
Provincial  Hospital  in  Bertoua  in  eastern  Cameroon. 
Things  are  difficult  in  Cameroon  these  days — prices  for 
its  major  exports,  oil,  coffee,  and  cocoa,  have  fallen  dra- 
matically. There  are  boycotts  and  disagreements  between 
the  government  and  the  opposition.  But  Marcel  still  tries, 
and  he  still  cares. 


(Sloan  VS:  ’He  who  saves  a life  saves  a universe.’  West  J Med  1994:  161:530) 


At  the  time  this  commentary  was  written,  Dr  Sloan  was  a Fellow  in  rheumatology  at  the  University  of  California,  San  Francisco,  School  of  Medicine.  He  is  cur- 
rently a Fellow  in  rheumatology  at  the  Robert  Wood  Johnson  Medical  School,  New  Brunswick.  New  Jersey. 

Reprints  are  not  available.  Address  correspondence  to  Victor  S.  Sloan.  MD.  One  Robert  Wood  Johnson  Place.  MEB484,  New  Brunswick.  NJ  08903. 
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JOB  ANNOUNCEMENT-MEDICAL  DIRECTOR.  South 
Cove  Community  Health  Center  (SCCHC),  Boston,  in 
affiliation  with  Beth  Israel  Hospital,  Boston,  has  an 
opening  for  a Medical  Director.  This  is  an  exciting 
opportunity  for  an  Internist  to  participate  in  South 
Cove's  new  era  of  becoming  a regional  center  for 
health  care  for  Asian  Americans  in  New  England. 
South  Cove's  Medical  Director's  position  offers 
opportunities  of  administrative  and  clinical  leader- 
ship, as  well  as  teaching  responsibilities  through 
South  Cove's  affiliation  with  Beth  Israel  Hospital,  a 
Harvard  teaching  hospital.  SCCHC  is  a non-profit, 
community-based  organization  providing  primary 
and  preventive  health  services  to  Greater  Boston's 
Asian  and  South  Cove  communities  since  1973.  Beth 
Israel  Hospital  is  a 452-bed  teaching  hospital  provid- 
ing primary  and  tertiary  care  to  residents  of  Boston 
and  surrounding  communities.  We  are  seeking  a 
Board  Certified  Internist  with  at  least  five  (5)  years  of 
clinical  experience  and  a strong  background  of 
administrative  experience.  The  applicant  should  have 
the  ability  to  work  in  a multicultural  environment.  A 
strong  preference  will  be  given  to  physicians  who  are 
fluent  in  Asian  languages  (Chinese  or  Vietnamese). 
Successful  candidates  will  be  eligible  for  faculty 
appointments  at  Harvard  Medical  School.  The 
Medical  Director  position  offers  competitive  compen- 
sation and  a comprehensive  benefits  package. 
Interested  candidates  should  submit  a letter  of  inter- 
est, a current  CV  and  three  references  to:  Jean  Chin, 
Executive  Director,  South  Cove  Community  Health 
Center,  885  Washington  Street,  Boston,  MA  02111; 
FAX  (617)  482-2930. 


Fax  your  ad  to  us  today! 

(415)  882-3379 


COASTAL  CALIFORNIA  FAMILY  PRACTICE 


with  Spanish.  OB/GYN,  loan  repay.  HAWAII 
Pediatrician;  Primary,  $120K,  sign-on; 
ORTHOS,  $200K,  sign-on,  benefits.  CVs  to: 
LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229. 

Call  Pat  Lam,  (800)  258-4526,  11-11  PST. 


ORTHOPEDIC  SURGEON/  PHYSIATRIST/  FAMILY 
PRACTICE  PHYSICIAN.  Independent  practice  oppor- 
tunity with  active  Orthopedic  Surgeon/Sports 
Medicine  clinic.  Excellent  location  in  San  Francisco. 
Contact:  Bee,  (415)  563-3110;  FAX  (415)  563-3301. 

CENTRAL  CALIFORNIA  WITHIN  TWO  HOURS  OF 
COAST/MOUNTAINS.  Busy  base-station  hospital  has 
two  full-time  positions  available.  Ideal  candidate  will 
be  BC/BE-EM  with  three  years  of  solid  ED  experience. 
Thirty  thousand  visits  per  year  with  twelve-hour 
double-physician  coverage.  Twelve-hour  shifts.  Send 
CV  to  27  W Alexander,  Merced,  CA  95348. 

THE  DIVISION  OF  ALLERGY  AND  INFECTIOUS  DIS- 
EASES at  the  University  of  Washington  (Seattle)  is 
recruiting  a full-time  faculty  member  at  the  rank  of 
Assistant  or  Associate  Professor  commensurate  with 
qualifications.  The  closing  date  for  applications  is 
January  31,  1995.  Position  has  clinical  and  adminis- 
trative responsibilities  at  the  Harborview  Medical 
Center  AIDS  Clinic.  Position  is  available  July  1995  or 
sooner  for  a clinician/teacher  who  has  substantial 
HIV/AIDS  clinical  experience.  Post-residency  training 
in  Infectious  Diseases  or  General  Medicine  desirable. 
Send  CV  to:  Thomas  M.  Hooton,  MD,  HMC  Madison 
Clinic,  1001  Broadway,  Suite  206,  Seattle,  WA  98122. 
The  University  of  Washington  is  an  Affirmative 
Action,  Equal  Opportunity  Employer. 


Provide  High 
Quality  Care. 
Enjoy  High 
Quality  Living. 


CIGNA  Healthcare  gives  you  the 
freedom  to  focus  on  what's  most 
important-the  practice  of  good 
medicine.  And  our  locations  offer 
you  some  of  the  best  practice 
opportunities  and  lifestyles  found 
anywhere. 

We  currently  have  the  following 
positions  available: 

SOUTHERN  CALIFORNIA 

Los  Angeles,  Orange,  Riverside, 
& San  Bernardino  Counties 

Family  Physicians 
Internists 
OB/GYNs 
Pediatricians 
Urgent  Care/FP  & Peds 

ARIZONA 

Phoenix  & Tucson 

Family  Physicians 
Geriatricians 
Internists 
OB/GYNs 
Pediatricians 
Urgent  Care  Physicians 
Occupational  Medicine 

As  part  of  our  team,  you'll  enjoy  a 
predictable  schedule.  CIGNA 
Healthcare  offers  an  outstanding 
compensation  package.  For  more 
information,  call  or  send  your  CV 
to: 

CA:  CIGNA  Medical  Group, 
Physician  Recruitment,  505  N. 
Brand  Blvd.,  Suite  400-49,  Glendale, 
CA  91203,  (800)  468-9013,  Fax  (818) 
500-6986. 

AZ:  CIGNA  Healthcare  of  AZ, 
Medical  Staff  Recruitment,  11001 N. 
Black  Canyon  Hwy.,  Suite  401-49, 
Phoenix,  AZ  85029,(800)252-2471, 
Fax  (602)  371-2526. 


CIGNA  Healthcare 

EOE  A Business  of  Caring. 
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PHYSICIANS 

Natividad  Medical  Center  is  presently  seeking  Family  Prac- 
titioners to  join  our  Family  Practice  Residency  Program  and 
Affiliated  Community  Clinics.  Position  highlights  include: 

□ Residency  affiliated  with  the  University  of  California,  San 
Francisco 

□ HPS  A designation  offering  the  potential  for  loan  repayment 

□ Modem,  affordable  health  care  campus  on  present  site  to  be 
completed  by  1 997 

□ Located  17  miles  inland  from  the  beautiful  Monterey  Bay, 
Salinas  offers  a community  of  110,000  and  moderate 
year-round  zueather. 

You  must  be  Board  Certified  / Board  Eligible  as  a Family  Prac- 
titioner. Obstetrics  preferred  for  Residency  Faculty  position, 
optional  for  community  clinics. 

If  this  opportunity  sounds  like  what  you  are  looking  for  and 
you  are  ready  to  join  an  energetic  team,  please  request  more 
information  by  contacting: 

Richard  Brunader,  M.D. 

Director,  Family  Practice  Residency  Program 
Natividad  Medical  Center 
P.O.  Box  81611,  Salinas,  CA  93912 
(408)  755-4201 
AA/EOE 


AW 


NATIVIDAD 

MEDICAL 

CENTER. 


FRIENDLY  PEOPLE,  FAMILY  MEDICINE. 


PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


WESTERN  STATES  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services. 

4975  E Butler,  #133.  Fresno,  CA  93727. 
^_^^aM800)_873^0786_FWN209)^52^3085^__>i 


FAMILY  PRACTITIONER  TO  DIRECT  ESTABLISHED 
PRACTICE  (located  in  Southern  California  mountain 
resort  community)  purchased  by  multispecialty 
group.  Send  CV  to  Number  299,  Western  Journal  of 
Medicine,  P0  Box  7602,  San  Francisco,  CA  94120- 

7602. 

CALIFORNIA,  OUTPATIENT,  NO  CALL,  FLEXIBLE 
HOURS.  Primary  and  urgent  care:  desirable  opportu- 
nities for  Family  Physicians  to  join  established  outpa- 
tient practices.  Flexible  scheduling,  no  nights  and 
incentive-based  compensation  in  a family  practice 
and  urgent  care  setting.  Positions  available  for  Staff 
Physicians  in  Clovis  and  Fresno,  Medical  Director  in 
Redding.  Family-oriented  communities,  affordable 
housing,  good  schools,  access  to  urban  amenities, 
culture,  National  Parks,  and  recreation.  Contact  Ellen 
Montague,  Physician  Search  Consultant,  (by  phone, 
FAX  or  mail  a CV)  Fischer-Mangold,  P0  Box  788, 
Pleasanton,  CA  94566,  phone  and  FAX  at  (510)  484- 
1200  or  (800)  227-2092  outside  California. 


Don't  miss  the  January  issue! 
FAX  your  ad  to  us  before  Dec  1 st 
FAX  (415)  882-3379 


FAMILY  PHYSICIAN  OR  INTERNAL  MEDICINE 
PHYSICIAN  needed  for  outpatient  health  care  center, 
32-40  hours  per  week.  Hospital  care  optional. 
Resume:  L.  Hill,  MD,  Linda  Vista  Health  Care  Center, 
6973  Linda  Vista  Rd,  San  Diego,  CA  92111.  FAX  (619) 
279-0377. 

GENERAL  PRACTITIONER  NEEDED  for  a family  clin- 
ic in  Needles,  California.  Competitive  salary  plus  ben- 
efits. Send  resume  to:  P0  Box  2878,  Lake  Havasu  City, 

AZ  86405.  Call  (602)  680-6606. 

OREGON/WASHINGTON  BC/BE  FAMILY  PRACTI- 
TIONERS AND  INTERNAL  MEDICINE  physicians  to 
join  groups  in  Portland  and  Seattle.  Country  or  city 
locations  offer  abundant  cultural  and  recreational 
activities.  Light  call,  generous  guarantee,  benefits, 
partnership.  0B  optional.  Call  Jan,  (800)  789-1190  or 
(206)  389-9191. 

EMERGENCY  MEDICINE  UNIVERSITY  POSITION  The 

University  of  California,  Davis,  School  of  Medicine,  is 
recruiting  for  a full-time  faculty  at  the  Assistant  or 
Associate  Professor  level  in  the  Division  of  Emergency 
Medicine  and  Clinical  Toxicology.  This  division  is 
undergoing  rapid  academic  development.  A residency 
training  program  in  Emergency  Medicine  was  begun  in 
1990  and  currently  has  26  residents.  The  UCDMC 
Emergency  Department  provides  comprehensive 
emergency  service  and  is  a Level  I trauma  center  as 
well  as  a paramedic  base  station  and  training  center. 
Candidates  for  this  position  must  be  Board  Certified  or 
Board  Eligible  in  Emergency  Medicine  and  be  eligible 
for  licensure  in  California.  For  consideration,  a letter 
outlining  interests  and  experience  and  CV  may  be  sent 
to  Robert  W.  Derlet,  MD,  Chair,  Emergency  Medicine 
Search  Committee,  F0LB-1,  University  of  California, 
Davis,  Medical  Center,  2315  Stockton  Boulevard, 
Sacramento,  CA  95817.  Applications  will  not  be 
accepted  after  December  31,  1994.  The  University  of 
California  is  an  Affirmative  Action/Equal  Opportunity 
Employer. 


THE  WESTERN  JOURNAL  OF  MEDICINE 


PHYSICIANS  WANTED 


SIMPLY  THE  BEST  LOCUM  TENENS  PLACEMENT 
OPPORTUNITIES  nationwide  for  Internal  Medicine, 
Pediatrics,  and  Family  Practice.  Try  a practice  before 
you  sign.  Call  The  Locums’  Company  today  at  (800) 
735-6286. 

EXCELLENT  OPPORTUNITY  FOR  INTERNAL 
MEDICINE  PHYSICIAN  in  private  practice  multi- 
specialty physician  group  in  San  Francisco.  Income 
guarantee.  No  investment.  Forward  CV  to  Box  263, 
The  Western  Journal  of  Medicine,  PO  Box  7602,  San 

Francisco,  CA  94120-7602. 

GENERAL  INTERNIST.  The  department  of 
Medicine  at  Kern  Medical  Center  has  a position 
for  a BC/BE  General  Internist  to  join  a growing 
faculty  in  a half-time  teaching/research  endeavor. 
The  Department  of  Medicine  is  a UCLA-affiliated 
Internal  Medicine  Residency  Training  Program 
with  a strong  emphasis  on  resident  education  and 
patient  care.  KMC  is  located  in  a pleasant  central 
California  community.  Please  send  inquiries  to 
Edward  L.  Arsura,  MD,  FACP,  Chairman,  Dept  of 
Medicine,  Kern  Medical  Center,  1830  Elower  St, 
Bakersfield,  CA  93305,  (805)  326-2200,  FAX  (805) 
326-2950. 

DIRECTOR  OF  AMBULATORY  CARE  CENTER.  The 

Department  of  Medicine  at  Kern  Medical  Center 
has  a position  for  a Board  Certified  General 
Internist  who  will  take  on  a newly  developed  posi- 
tion as  Director  of  our  Ambulatory  Care  Center. 
This  is  an  exciting  position  at  a new  facility 
requiring  well-developed  organizational,  personal, 
and  educational  skills.  Kern  Medical  Center  is  a 
UCLA-affiliated  Internal  Medicine  Program  with  a 
strong  emphasis  on  resident  education  and  excel- 
lence in  patient  care.  KMC  is  located  in  a pleasant 
central  California  community.  Please  send 
inquiries  to  Edward  L.  Arsura,  MD,  FACP, 
Chairman,  Dept  of  Medicine,  Kern  Medical  Center, 
1830  Flower  St,  Bakersfield,  CA  93305,  (805)  326- 

2200,  FAX  (805)  326-2950. 

BC  OR  RECENTLY  BE  PHYSICIANS  NEEDED.  Los 
Angeles  and  Seattle  metropolitan  areas:  Family 
Practice,  Pediatrics,  OB/GYN,  Industrial  Medicine, 
Urgent  Care,  and  Internal  Medicine.  Call  Chris 
Warner,  Panther  Enterprises  Physician  Recruiting 
and  Placement,  (800)  235-7601. 

EXCELLENT  PRACTICE  OPPORTUNITIES  IN  MIN- 
NESOTA  AND  WESTERN  WISCONSIN  communities. 
Primary  care  and  specialties.  Enjoy  culture,  academics, 
and  the  four  seasons.  For  more  information,  call  (800) 
248-4921. I 

ROCKY  MOUNTAIN  WEST  AND  SOUTHWEST  NEED 
PHYSICIANS.  All  specialties  needed.  Urban,  rural,  solo, 
group  opportunities,  all  close  to  mountain  recreation. 
Call  Rita  Longino  at  (800)  279-5267  or  FAX  CV  to 
(800)  467-1246  or  send  CV  to  WHS,  PO  Box  2107,  Cor- 

rales,  NM  87048-2107. 

PACIFIC  NORTHWEST.  Placement  specialists  serving 
northern  California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine,  Family 
Practice,  OB/GYN,  Pediatrics,  and  all  other  specialties. 
Barbara  Stoefen,  President,  The  O'Kane  Group,  25  NW 
Minnesota  Ave,  Ste  7,  Bend,  OR  97701;  (800)  451- 

0700,  FAX  (503)  389-5134. 

SACRAMENTO.  BC/BE  PHYSICIAN  for  busy  urgent 
care  center.  Excellent  package  with  early  partnership. 
Send  RV  to  Number  298,  Western  Journal  of 
Medicine,  PO  Box  7602,  San  Francisco,  CA  94120- 
7602. 

PORTLAND,  OREGON.  BC/BE  in  group  practice.  Rapid 
population  growth  and  an  exceptional  economic  pic- 
ture make  this  an  ideal  environment  for  successful 
practices.  Excellent  compensation,  benefits,  and  call. 
Affiliated  with  the  Sisters  of  Providence  Catholic 
Health  System.  Affirmative  action  employer.  Immedi- 
ate opportunities  and  openings  for  1995  graduates. 
Send  CV  and  references  to  Mark  May,  Sisters  of  Provi- 
dence Health  System,  4805  NE  Glisan  St,  Portland,  OR 
97213;  (503)  230-6155,  FAX  (503)  230-6858. 
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CALIFORNIA.  MONTEREY  BAY.  Full-  or  part-time  po- 
sitions available  with  Monterey  Bay's  largest  and  most 
successful  Urgent  Care  network.  Generous  guarantee, 
incentive  plan,  and  benefit  package.  Malpractice  cov- 
ered. Practice  in  California's  most  beautiful  coastal 
recreational  area.  BC/BE  Emergency  Medicine  or  Fam- 
ily Practice  specialists  preferred.  Contact  Sylvia  Amen- 
dola,  Personnel  Director,  Doctors  on  Duty  Medical 
Clinics,  223  Mount  Herman  Rd,  Scotts  Valley,  CA 

95066;  (408)  438-9341. 

ENJOY  THE  GREAT  SOUTHWEST.  Thomas-Davis 
Medical  Centers,  one  of  Arizona's  fastest  growing  mul- 
tispecialty groups  is  seeking  BC/BE  Internal  Medicine, 
OB/GYN,  Pediatrics.  200  physicians  strong,  TDMC  has 
provided  health  care  services  in  Arizona  for  more  than 
75  years.  For  more  information  regarding  this  practice 
opportunity,  contact  William  Trainor,  TDMC,  6135  N 
7th  St,  Phoenix,  A Z 85014,  or  call  (800)  539-2529,  or 

FAX  CV  to  (602)  530-6255. 

PACIFIC  NORTHWEST  AND  ROCKY  MOUNTAIN/ 
SOUTHWEST  LOCATIONS.  Locum  tenens  assign- 
ments in  Emergency  Medicine,  Primary  Care,  and  Ra- 
diology. Urgent  need  for  locum  tenens.  Benefits 
include  malpractice,  lodging,  and  transportation.  As- 
signments vary  in  duration.  Permanent  placement  also 
available.  Call  or  write  Interim  Physicians,  41 55  E Jew- 
ell,  #1018,  Denver,  CO  80222;  (800)  669-0718. 

CALIFORNIA.  Ambulatory  Care/Family  Practice-CEP  is 
a partnership  of  Ambulatory  Care  and  Emergency 
Medicine  specialists.  We  currently  staff  nine  free- 
standing clinics  in  northern,  central,  and  southern  Cal- 
ifornia, and  have  upcoming  openings  for  physicians 
specializing  in  Family  Practice.  We  offer  shared  own- 
ership, excellent  compensation,  health,  and  disability 
insurance,  retirement  program,  and  many  other  bene- 
fits. For  more  information,  send  CV  or  call  John 
Gravette,  CEP,  2101  Webster  St,  Ste  1050,  Oakland,  CA 
94612;  (800)  842-2619. 

FAMILY  PRACTITIONERS.  Immediate  locum  tenens 
and  permanent  assignments  for  Family  Practitioners 
who  do  Obstetrics.  Ongoing  needs  in  numerous 
states.  We  compensate.  We  insure.  Call  Frank 
Canaday  today  toll-free  at  (800)  226-6347  for 
details.  "HKA... Placing  tomorrow's  healthcare  needs 

today." 

SOUTHERN  IDAHO  URGENT  CARE.  Expanding  Imme- 
diate Care  with  emphasis  on  quality.  Live  and  work 
near  a variety  of  outdoor  recreation.  Located  near  Yel- 
lowstone Park,  Sun  Valley,  Jackson  Hole,  and  the 
Tetons.  This  established  organization  will  be  opening  a 
new  facility.  Reply  with  CV  in  confidence  to  PO  Box  AK, 
Twin  Falls,  ID  83303. 

BC/BE  FAMILY  PHYSICIANS  with  interest  in  OB 
needed  at  busy  migrant/community  clinics  located  in 
Toppenish,  Grandview,  Walla  Walla,  and  Yakima, 
Washington,  and  Hermiston,  Oregon.  Full  range  fam- 
ily practice  including  hospital  work  and  ER  coverage. 
Rural  settings,  abundant  recreational  opportunities. 
Competitive  salary,  PHS  and  Washington  state  loan 
repayment  slots  and  excellent  benefits,  including 
paid  malpractice  and  health  insurance  and  CME. 
Contact:  Mayling  Chin,  Recruiting  Specialist,  or  Ann 
Garza,  Director  of  Personnel,  Yakima  Valley  Farm 
Workers  Clinic,  PO  Box  190,  Toppenish,  WA,  98948. 
Phone  (509)  865-5898,  FAX  (509)  865-4337. 
MEDICAL  DIRECTOR  SOUGHT  FOR  AN  EXCITING 
OPPORTUNITY  in  a multi-cultural,  nonprofit 
Community  Health  Center  in  rural  coastal  Oahu.  The 
Health  Center  provides  a full  range  of  outpatient  and 
Emergency  Medical  Services  for  the  Waianae  Coast 
with  over  100,000  patient  visits  per  year.  Applicant 
must  be  board  certified  in  a primary  care  specialty 
with  five  years  of  clinical  practice  and  at  least  three 
to  five  years  of  medical  administrative  experience 
including  managed  care.  Full  benefits  package  and 
competitive  salary.  If  interested,  send  CV  by  mail  or 
FAX  to:  Waianae  Coast  Comprehensive  Health  Center, 
Medical  Administration  Office,  86-260  Farrington 
Highway,  Waianae,  Hawaii  96792.  FAX  (808)  696- 
0389;  Phone  (808)  696-7081. 


a few  reasons 
why  you 
should  adver- 
tise in  WJM: 


V reach  50,000 
physicians  nation- 
wide 

V concentrated 
audience  in  10 
western  states 


V affordable  ad 
rates 


V friendly  staff 


Call 

Classified 
Advertising 
for  more 
information: 

(415)  882-3376 


MedSearch 

P.O.  Box  213,  Walnut  Creek,  CA  94597-0213 


Widest  Variety  Of  Geographic 
Locations  & Practice  Settings 
In  The  Western  Region 


Permanent  and  Temporary  Placements 

Primary  Care  & Other  Specialties 

Over  300  opportunities 
available 

in  rural,  metropolitan  and  suburban  areas  of 
AK,  AZ,  CA,  CO,  HI,  ID,  MT,  NM,  NV, 

OR,  TX,  UT,  WA,  WY 


* PHYSICIAN  PLACEMENT  IS  OUR  ONL  Y BUSINESS ” 


Call  1-800-765-7015  today 
to  receive  our  FREE 
“OPPORTUNITY  LISTINGS” 

or  FAX  CV  in  confidence  to 
1-800-873-4788 


NO  FEE  TO  PHYSICIANS 


Mastered  the  nuances  of  professional 
staffing  and  recruitment  yet? 

We’ve  found  a better  way. 

CompHealth  gives  you  short-  and  long-term  access  to 
qualified  physicians  and  allied  health  professionals,  full 
credentialing  and  logistical  suppott,  and  the  flexibility  you 
need  to  • cover  staff  shortages  immediately  • combine  interim 
coverage  with  a permanent  search  • take  the  risk  out  of 
recruiting  • maintain  a smaller  base  staff,  and  • test  the 
expansion  of  a service  before  you  recruit. 

Call  us  today  to  work  out  a staffing  and  recruitment  plan 
for  primary  care,  hospital-based, 
and  allied  health  providers 
that  fits  your  needs  and 
budget,  and  helps  you  lower 

your  overall  staffing  costs.  Your  Health  Care  Resource 

800-453-3030 

Atlanta  ■ Chapel  Hill  ■ Grand  Rapids  ■ Salt  Lake  City 
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YSICIAHS 


We  are  announcing  opportunities  for 
you  to  serve  your  country  as  an  Air  Force 
v Reserve  physician/officer.  You  can  make 
vN  new  professional  associations,  obtain 
CME  credit  and  help  support  the  Air 
\ Force  mission.  For  those  who  qualify, 

1 retirement  credit  can  be  obtained  as 
well  as  low  cost  life  insurance.  One 
weekend  a month  plus  two  weeks  a 
\ year  or  less  can  bring  you  pride  and 
* satisfaction  in  serving  your 

country. 


Call:  (800)  253-6189 


Name. 


Or  Fill  Out  Coupon  and  Mail  Today! 

To:  Air  Force  Reserve 
151  N Sunrise 
Ste 1106 

Roseville,  CA  95661 


Address. 

City 


. State . 


.Zip. 


Phone. 


-Prior  Service?  Yes . 


NO. 


Medical  Specialty . 


-Date  of  Birth . 


ADZ  FORCE  RESERVE 


A GREAT  WAY  TO  SERVE 
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OREGON  COAST.  Opportunity  for  high  quality  of  life, 
low  cost  of  living  on  beautiful  Oregon  coast  for  BC/BE 
Family  Practice  physician  to  join  five  Family 
Practitioners  in  multispecialty  group.  Full  spectrum  of 
Family  Practice.  Modern  clinic  located  near  the  hos- 
pital. Competitive  compensation  package.  Send  CV  or 
contact  Marce  Knight,  1900  Woodland  Drive,  Coos 
Bay,  OR  97420;  (503)  267-5151,  Ext  294,  or  (800) 

765-0052. 

FAMILY  PRACTICE.  Northern  California.  Hospital- 
owned  group  practice  in  resort  area.  Two  hours  from 
San  Francisco.  Salary  plus  incentives.  Call  Karlman 
Associates,  (800)  634-3561. 

INTERNAL  MEDICINE.  Northern  California.  Hospital- 
owned  group  practice  two  hours  from  San  Francisco, 
one  hour  from  ocean.  Salary/benefits/coverage.  Call 

Karlman  Associates,  (800)  634-3561. 

JOIN  THE  WINNING  TEAMS.  Some  of  the  most  pro- 
gressive medical  groups  in  the  Southwest  want  us  to 
find  exceptional  BC/BE  physicians  for  permanent  and 
locum  tenens  positions  in  all  specialties.  Top  benefits, 
profit  sharing,  guarantee  first  two  years,  plus  incen- 
tive pay,  early  shareholder.  Please  call  Catalina 
Professional  Recruiters,  Inc  in  Tucson:  (800)  658- 
9166,  FAX  (602)  322-2676;  or  in  Phoenix:  (800)  657- 
0354,  FAX  (602)  433-9548. 

SEATTLE  AREA-Solo  BC  Pediatrician  needs  BC/BE 
Associate  in  fastest  growing  county  in  Washington. 
Superb  Northwest  lifestyle.  Salary  $90-$95K  plus 
incentives/partnership.  Practice  Overview  available. 
MDDS,  Inc,  (800)  280-6337;  FAX  (206)  842-9818. 
FAX  YOUR  AD  TO  US  TODAY!  (41 5)  882-3379. 


BEAUTIFUL  MONTEREY  BAY.  IMMEDIATE  OPPOR- 
TUNITY for  friendly,  skilled  Family  Practice  Physician 
to  join  our  highly  respected  medical  clinic  providing 
both  Primary  and  Urgent  Care.  Must  apply  for  local 
hospital  privileges.  Board  Certified  preferred.  Flexible 
scheduling  and  excellent  benefit  package.  Please 
send  CV  to:  Stuart  Simon  MD,  Walk-In  Medical 

Clinics,  6800  Soquel  Dr,  Aptos,  CA  95003;  or  call 

(408)  662-3611 ; FAX  (408)  662-0713. 

PRACTICE  AT  THE  GATEWAY  TO  MOUNT  HOOD! 
Join  three  Family  Physicians  in  an  opportunity  that 
uniquely  blends  the  advantages  of  practicing  and  liv- 
ing in  a smaller  community  with  the  amenities  of 
downtown  Portland  only  45  minutes  away.  BC/BE  a 
must.  No  Obstetrics.  Excellent  income  potential.  Send 
CV  to:  Cynthia  Lacro,  Legacy  Health  System,  1919 
NW  Lovejoy,  Portland,  OR  97209.  (503)  225-8769. 
CALIFORNIA  COASTAL  COMMUNITY.  Multispe- 
cialty group  of  54  physicians  has  opening  for  BC/BE 
Internist  in  an  expanding,  busy  group  practice.  One  of 
the  most  beautiful  areas  on  the  coast,  Ventura  is  62 
miles  north  of  Los  Angeles,  within  easy  driving  dis- 
tance, yet  far  enough  to  escape  the  smog,  traffic,  and 
big-city  hassles.  We  have  excellent  schools,  sunny 
beaches,  a friendly  atmosphere,  and  a wide  range  of 
cultural  and  recreational  activities.  We  offer  an 
attractive  compensation  and  benefit  package. 
Shareholdership  possible.  Contact  Physician  Recruit- 
ment, Buenaventura  Medical  Clinic,  2705  Loma  Vista 
Rd,  Ventura,  CA  93003;  (805)  652-5240. 

LOOKING  FOR  THE  PERFECT  JOB?  Place  an  ad  in 
our  POSITIONS  WANTED  section.  Confidential  boxes 
are  available.  Call  (415)  882-3376. 


OREGON-PRACTICE  MEDICINE  IN  THE  LUSH, 
GREEN  WILLAMETTE  VALLEY.  Multi-specialty 
group  seeks  BC/BE  Internist  to  join  department  of 
eight.  Excellent  salary  plus  incentive,  outstanding 
benefits.  Salem,  the  state  capital,  is  40  miles  south  of 
Portland,  close  to  ocean,  mountains.  Great  family 
community.  Contact  Yvonne  Carscadden,  Salem 
Clinic,  2020  Capitol  NE,  Salem,  OR  97303  or  call 
(503)  399-2470. 


ORTHOPAEDIST-BC/BE,  California  licensed,  needed 
for  San  Francisco  based  multispecialty  medical  prac- 
tice. Primarily  forensic  medical  practice  (evaluation 
and  expert  witness  evaluations  in  workers'  compensa- 
tion, personal  injury,  etc).  Excellent  opportunity  for  ex- 
perienced clinician  looking  to  emphasize  evaluation 
and  consultation  practice  as  opposed  to  heavy  treat- 
ment based  practice.  Full-time  and  part-time  employ- 
ment available,  exceptionally  high  income  potential, 
full  benefits,  and  401 K.  Submit  CV  and  letter  stating 
professional  goals  and  availability  to  Administrator, 
2040  Polk  St,  Box  337,  San  Francisco,  CA  94109. 


EXPLORE  THE  POSSIBILITIES!  We  are  currently 
seeking  primary  care  physicians  specializing  in  Family 
Medicine,  Pediatrics,  Occupational  Medicine,  Internal 
Medicine,  and  OB/GYN  for  a variety  of  group  prac- 
tices throughout  the  Midwest  and  New  York  State. 
Surgical  and  subspecialty  physicians  are  also  needed 
for  a variety  of  locations.  We  represent  practices  in 
all  types  of  settings  in  communities  of  every  size. 
New  opportunities  become  available  every  month. 
Whether  a practice  change  is  imminent,  or  just  a 
future  consideration,  we  have  the  information  you 
need.  Call  (800)  243-4353  or  write  to  Strelcheck  Et 
Associates,  Inc.,  10624  N Port  Washington  Rd, 
Mequon,  Wl  53092. 

PACIFIC  NORTHWEST:  WASHINGTON,  OREGON, 
IDAHO.  BC/BE  physicians  needed,  Family  Practice, 
Internal  Medicine,  OB/GYN,  Pediatrics,  Emergency 
Medicine  Director.  Call  Eva  Page,  Page  Et  Associates, 
Physician  Recruiting,  (800)  833-3449  or  send  CV  to 
1420  NW  Gilman  Blvd,  Ste  2133,  Issaquah,  WA 

98027. 

FAMILY  PRACTICE.  We  are  a ten-site  community 
health  center  located  in  central  California.  We  have  I 
an  opening  at  our  clinic  near  Bakersfield  for  a Family 
Practitioner.  Competitive  salary,  revenue  from  hospi-  I 
talization,  excellent  benefits,  daytime  hours,  and  lim- 
ited call.  Loan  repayment  available  through  NHSC. 
Contact:  George  Laven,  MD,  or  George  Johnston  at  j 

(805)  845-3731. 

WELL  ESTABLISHED  AMBULATORY  CARE  CLINIC 
seeks  Family  Practitioner/Internist  to  assume  practice 
of  departing  physician.  Benefit  package,  supportive 
staff,  skilled  ARNP/PA-C.  Salary:  guaranteed  mini- 
mum, percentage.  Abundant  recreational  activities 
nearby.  Full  or  part  time.  Call  Jerry/David,  (206)  452- 
5000.  Send  CV:  621  E Front  St,  Port  Angeles,  WA 

98362. 

FAMILY  PRACTICE  PHYSICIAN  needed  for  growing 
San  Diego  multispecialty  group.  Prefer  English/ 
Spanish  speaking  physician  familiar  with  managed 
care.  Please  mail  or  FAX  CV  to:  Howard  Hsu,  I 
Administrator,  Paradise  Medical  Associates,  610  S 
Euclid  Ave,  Ste  201,  National  City,  CA  91950.  FAX 

(619)  479-6750. 

FAMILY  PRACTICE  PHYSICIAN/MEDICAL  DIRECTOR 
wanted  immediately  for  Rural  Primary  Health  care 
clinic  located  in  Hollister,  California.  San  Benito 
Health  Foundation  is  a private  non-profit  organiza- 
tion serving  a large  Hispanic  population.  Located 
along  the  central  coastline  of  California,  approxi- 
mately 40  minutes  from  the  coast  and  approximate- 
ly one  and  one  half  hours  from  San  Francisco. 
Excellent  salary  and  benefit  package.  Contact:  Javier 
Guzman,  Executive  Director,  351  Felice  Dr,  Hollister, 

CA  95023.  Call  (408)  637-5783. 


■ your  ad  here  ■ 
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SIMPLY  THE  BEST 

Locum  Tcncns 


Family  Practice  • Internal  Medicine  • Pediatrics 

The  Locums’ Company 

800-735-6286 


aa  ? 


Primary  Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a pro- 
fessional group  of  physicians  provid- 
ing medical  services  to  380,000 
members  of  Kaiser  Permanente  in 
Oregon  and  SW  Washington,  has 
full-time  and  part-time  opportuni- 
ties in  general  family  practice  or 
urgent  care  for  BC/BE  Family 
Physicians  and  Internists  in  the 
Portland/Vancouver  and  Salem,  OR 
areas  and  Longview,  WA.  In  Salem, 
opportunities  exist  for  Family  Physi- 
cians or  Internists  with  a special 
interest  or  expertise  in  geriatrics. 

Our  program  offers  a profession- 
ally stimulating  environment,  a 
quality  lifestyle  in  the  Pacific  North- 
west, signing  bonus  and  a competi- 
tive salary/benefits  package.  For- 
ward inquiry  and  G.V.  to:  W.  J. 
Weiland,  M.D.,  Regional  Med- 
ical Director,  NORTHWEST 
PERMANENTE,  P.C.,  2701 
N.W.  Vaughn  St.,  #300,  Portland, 
OR  97210-5398.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente  PC. 
Physicians  and  Surgeons 


BC/BE  PHYSICIANS 


IMMEDIATE  OPPORTUNITIES  in  California, 
Arizona,  Colorado,  Texas.  Nevada  and  Washington. 
OCC  MED,  Primary  Care  and  OB/GYN. 

Joyce  Marks,  Marks  Medical  Placements 
2170  Century  Park  East,  #806,  Los  Angeles,  CA  90067, 
Call  (310)  556-2126,  FAX  (310)  556-1604 


CALIFORNIA 

Primary  Care  Physicians  and  Radiologists  needed  to 
work  as  locum  tenens  statewide.  High  salary,  paid 
malpractice.  Work  whenever  and  wherever  you  wish. 
Permanent  placements  as  well. 

INTERIM  Physicians/  Western  Physicians  Registry; 
Northern  California,  Jim  Ellis,  Director,  (800) 
437-7676.  Southern  California,  Tracy  Zweig, 
Director,  (800)  635-3175. 


ACROSS  THE  WEST 
AND  OVERSEAS 

Medical  Doctor  Associates,  Inc.  LOCUITI  TCflCDS 

Flexible  schedules,  competitive  compensa- 
tion, per  diem,  permanent  potential.  Call 
(800)  683-3500  or  FAX  (801)  392-1095. 


New  Mexico 


Excellent  opportunity  for 
board  certified  or  board  eligible  Family 
Practice  physicians  and  Pediatricians  to 
join  MED-NET  (Medical  Network  of 
New  Mexico),  an  integrated  healthcare 
system.  Enjoy  sunshine,  skiing,  hiking, 
fishing  and  hunting  in  a Southwestern 
lifestyle.  For  further  information 
contact  Anne  Winter,  Vice  President, 
The  St.  Joseph  Healthcare  System, 
Albuquerque,  New  Mexico. 

Family  Practice 
Physicians 

Pediatricians 

(505)  246-8003 


More  of  what  you  like 
about  medicine. 
Less  of  what  you  don't. 


When  you 
join  Pacific 
Physician 
Services  (PPS) 

Medical  Group, 
you  do  what  you 
do  best — care 
for  people.  And 
we  do  what  we 
do  best — manage  the 
business  of  medicine. 

Because  PPS  was 
founded  by  physicians  for 
physicians,  we  reward  you 
with  an  excellent  salary 
guarantee,  an  outstanding 


benefits  package, 
liberal  call 
schedules,  and 
more.  We  have 
opportunities  in 
Northern  and 
Southern 
California, 
Nevada,  and 

Arizona. 

If  you  went  to  school  to 
care  for  people,  we  invite 
you  to  examine  PPS,  one  of 
the  nation's  fastest  growing 
multispecialty  medical  group 
practice  networks. 


Call  today  for  your  practice  opportunity 
California  (800)  266-2821  • National  (800)  338-4798 

Or  Send  CV  to: 

Physician  Relations  • 1826  Orange  Tree  Lane  • Redlands,  CA  92374 


I 
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Your 
next  job 
is  on 
the  line. 

1-M0-233-9330 

Finally  you  have  direct  access  to  career  opportunities  across  the 
country.  The  new  Practice  Opportunity  Line  offers  an  easy, 
no  pressure,  confidential  way  to  conduct  a thorough  job  search 
on  your  own,  24  hours  a day.  All  you  have  to  do  is  call,  follow 
the  prompts  and  research  the  openings.  Then  send  a voice  mail 
mini-CV  to  the  opportunities  you  wish  to  pursue.  It’s  the  newest, 
fastest  and  simplest  way  to  get  the  job  you  want. 


The  Practice 
Opportunity  Line 

We’re  on  call  for  you. 
from  Physician’s  Market  Information  Center  1*800*423*1229 


Is  the 
deadline 
close? 


FAX  us 
your 
ad! 


Our  FAX 
number 

is: 


(415) 

882- 

3379 


PRACTICE  OPPORTUNITY 

SUNNYVALE,  (NORTHERN)  CALIFORNIA 

OCCUPATIONAL  MEDICINE 

EXCELLENT  OPPORTUNITY.  Large 
multispecialty  group  with  an 
expanding  Division  of  Occupational 
Medicine  has  an  immediate  opening 
for  a gualified,  energetic  physician. 
We  are  seeking  a career-minded 
physician  with  superb  clinical  and 
communication  skills.  Experience 
with  managed  care,  computers,  and 
teaching  is  desirable. 

We  are  offering  a full-time  position 
with  an  opportunity  to  become  a 
shareholder  after  18  months. 

For  more  information  regarding  this 
opportunity,  please  contact: 

Kathleen  Strawbridge 
Medical  Staff  Coordinator 
Sunnyvale  Medical  Clinic 
301  Old  San  Francisco  Rd 
Sunnyvale,  CA  94086 
(408)  730-4309 

Ml  Sunnyvale 
Medical  Clinic 


The  Prescott  VA  Medical  Center  is 
seeking  BC/BE  Internal  Medicine  physi- 
cians, one  with  an  interest  in  Infectious 
Disease,  as  full-time  staff  physicians  to 
provide  primary  care.  Prescott,  the  “mile- 
high"  Old  West  city  is  conveniently  located 
98  miles  north  of  Phoenix,  the  state  capi- 
tal. At  an  altitude  of  5,300  feet,  the  city  is 
nestled  in  the  mountainous,  ponderosa 
pine  area  of  north  central  Arizona.  Lots  of 
sun  in  a dry  four-season  climate,  fresh  air, 
and  recreation  abound.  Money  Magazine 
rates  Prescott,  Arizona  as  the  number 
one  city  to  live  in.  Malpractice  is  cov- 
ered. Interested  and  qualified  candidates 
should  send  CV  to: 

Bruce  Manziello,  MD,  FACP 
Chief  of  Staff 
VA  Medical  Center 
Attn:  (11)  Prescott,  AZ  86313 
or  call  (602)  776-6009 


FAMILY  PRACTICE 

Northern  California  multispecialty  group  has 

immediate  opening.  Clinical  activities  involve  full 
range  of  Family  Practice  outpatient  and  inpa- 
tient practice.  Abundant  recreational  opportuni- 
ties and  small  town  living.  Competitive  salary 
and  comprehensive  benefit  package.  CV  to: 
10978  Donner  Pass  Rd,Truckee,  CA  96161. 


Occupational 

Medicine 

(PACIFIC  NORTHWEST) 

Pacific  Northwest  - Northwest  Per- 
manente,  P.C.,  a physician-managed 
multispecialty  group,  has  part-time 
and/or  full-time  opportunities  avail- 
able for  Board  Certified/Eligible  occu- 
pational medicine  physicians,  or  other 
relevant  primary  care  trained  physi- 
cians, at  our  medical  offices  in 
Longview  /Kelso,  Washington,  and 
Portland,  Oregon. 

Kaiser  Permanente’s  Occupational 
Health  Program  in  the  Northwest 
Region  (Oregon/Washington)  has  a 
total  of  18  physicians  and  covers  out- 
patient clinics  at  seven  sites  with 
65,000  visits  per  year,  an  Employee 
Health  Service,  and  an  Environmental 
Safety  Program  serving  nearly  6,000 
employees. 

We  offer  a competitive  salary  and 
benefits  package  which  includes  two 
comprehensive  pension  plans,  paid 
professional  liability,  sabbatical  leave 
and  more.  Please  forward  CV  to  WJ. 
Weiland,  M.D.,  Regional  Medical 
Director,  Northwest  Permanente, 
P.C.,  2701  NW  Vaughn,  Suite  300, 
Portland,  OR  97210-5398.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  PC. 


CALIFORNIA, 

WASHINGTON, 

TEXAS,  LOUISIANA  & NEVADA 
OPPORTUNITIES 

All  Medical  Specialties  & Primary 
Care.  No  Fee  to  Physicians 

Medical  Consultants 

Elaine  Brand 

CALL  (800)  798-7088 
FAX  (702)  798-7709 


Part  to  full  time 
Family/General  Practitioner 

Initial 

■ Office  in  Central  Fresno 

emphasis  on 

■ No  on  call 

WORKERS 

■ Malpractice  fee  paid 

COMP 

■ Hours  and  salary  negotiable 

and 

Send  CV  to: 

PERSONAL 

Fresno  Medical  Group 

INJURY 

3736  N First  St 

possibly 

Fresno,  CA  93726 

branching 

into 

FAMILY 

CALL  (209)  222-3200 

PRACTICE 

FAX  (209)  224-7830 
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DEAR  DOCTOR: 

If  your  goals  include  a quality  lifestyle,  a 
dynamic  medical  community,  excellent 
schools/universities,  and  beautiful  and 
affordable  housing,  then  we  have  the 
ideal  practice  opportunity  for  you! 

HOLY  FAMILY  HOSPITAL  and  the  MEDICAL 
STAFF  are  working  together  to  meet  the 
healthcare  demands  of  our  150,000  pa- 
tient population.  There  is  an  IMMEDIATE 
need  for  BC/BE  physicians  in  the  follow- 
ing specialties: 

• FAMILY  PRACTICE 

• INTERNAL  MEDICINE 

SPOKANE,  WASHINGTON  (370K  metro 
population)  is  the  regional  Healthcare 
and  Cultural  center  offering  a sound 
economy,  unlimited  outdoor  recreation 
and  a mild  four  season  climate. 
CONTACT  with  CV  to:  Nancy  Chaffins 

.HOLY 
dr  FAMILY 
HOSPITAL 

N.  5633  LIDGERWOOD 
SPOKANE,  WA  99207 
(509)  482-2164 
FAX:  (509)  482-2456 


INTERNAL  MEDICINE 

Northern  California  multispecialty  group  has 

immediate  opening  for  practitioner.  Clinical  ac- 
tivities involve  full  range  of  Internal  Medicine. 
Competitive  salary  and  comprehensive  benefit 
package.  CV  to:  10978  Donner  Pass  Rd, 
Truckee,  CA  96161. 


CARDIOTHORACIC  SURGEON,  50,  Board  Certified, 
extensively  experienced,  wishes  to  relocate.  Prefers 
Northwest  but  will  consider  other  areas.  Seeking 
small,  busy  group  or  new  program  start-up.  Excellent 
results,  short  hospital  stays.  Please  respond  to:  Box 
301,  The  Western  Journal  of  Medicine,  PO  Box  7602, 
San  Francisco,  CA  94120-7602. 


MEDICAL  PRACTICE  AND  REAL  ESTATE.  Well-estab- 
lished on  southern  Oregon  coast.  Perfect  for  General 
Practitioner/specialist/group.  X-ray,  lab,  minor  surgery, 
fulmonary  function,  physiotherapy,  accounts  receivable, 
owner  financin.  $600,000.  Call  Jolie  Johnson  (800)  947- 
9717.  Ideal  Properties. 

ENDOCRINOLOGIST  RETIRING.  Looking  for  physi- 
cian  with  interest  in  weight  control.  Located  in  San 
Francisco  bay  area.  FAX  inquiry  and  CV  to  (415)  697- 
1043. 

[ 


FREEDOM  CHOICES 
EXCELLENCE 


Family  Practice  • Internal  Medicine  • Pediatrics 


■ 

HKA  LOCUM  TENENS  Is  looking  for 

H 

quality  physicians  to  do  Locum  Tenens. 

We  have  opportunities  coast-to-coast. 

K 

We  furnish  Occurrence  Malpractice 

A 

Insurance  (no  tail  necessary).  Please 

call  HKA  Locum  Tenens  at 

■ 

(800)  226-6347  Ext  AM7.1 

Fifth  Annual  Echo  Hawaii  1995.  January  30- 
February  3,  1995.  Maui.  Hawaii.  Fees:  $550  for 
ACC  members;  $645  for  non-members  $460  for 
fellows-in-training.  residents,  physician  assistants, 
nurses,  and  technologists.  26.5  Category  1 credit 
hours.  For  information,  call: 

American  College  of  Cardiology,  Extramural  Programs, 
(800)  257-4739;  FAX  (301)  897-9745. 


Tenth  Annual  Cardiovascular  Conference  at 
Hawaii.  February  13-17.  1995.  Kohala  Coast, 
Hawaii.  Fees:  $450  for  ACC  members;  $545  for 
non-members;  $270  for  fellows-in-training,  resi- 
dents. physician  assistants,  nurses,  and  technolo- 
gists. 20.5  Category  I credit  hours.  For  informa- 
tion, call: 

American  College  of  Cardiology,  Extramural  Programs. 

(800)  257-4739;  FAX  (301)  897-9745. 


CALL  FOR  ABSTRACTS 


PEDIATRICS-CALL  FOR  ABSTRACTS.  The  American 
Pediatric  Society  and  the  Society  for  Pediatric 
Research  announce  a January  3,  1995,  abstract  dead- 
line for  the  1995  Annual  Meeting  (May  8-11,  1995, 
San  Diego  Convention  Center).  For  further  informa- 
tion contact:  APS/SPR  Association  Headquarters,  141 
Northwest  Point  Blvd,  PO  Box  675,  Elk  Grove  Village, 
IL  60009-0675.  Call  (708)  427-0205.  FAX  (708)  427- 
1305. 


Minihospital  Licensing 


Build  your  practice 
where  the  growth  is 


American  Alternative 

Hospitals  offer  a wide  variety 
of  medical  procedures  on  an 
outpatient  basis. 

Efficient  business  practices 
help  make  quality  medical 
care  convenient  and  cost- 
effective  — for  patients, 
insurers  and  physicians  alike. 


The  American  Alternative  Hospitals  licensing  program 
offers  qualified  individuals  an  opportunity  to  put  this  tested 
system  to  work  for  themselves.  Enjoy  business  training, 
start-up  assistance,  promotional  support,  and  more,  as  owner 
of  your  own  American  Alternative  Hospitals  facility.  Call 
today  for  information. 

(619)  946-6000 

Ideal  for  Family  Practice  Managed  Care 


AMERICAN 

ALTERNATIVE 

HOSPITALS 


SERVICES 


NEW  LAWS  PUT  DOCTORS  AT  RISK 

Do  you  understand  the  many  new  feder- 
al laws  and  regulations  which  apply  to 
medical  offices?  We  will  perform  an  on- 
site survey  of  your  office  and  practice, 
find  the  potential  problems,  and  help 
you  correct  them.  Our  fees  are  lots  eas- 
ier to  take  than  a million  dollar  lawsuit 
or  large  fine. 

COMPLIANCE  SURVEY  SERVICE 
(800)  605-9535 


We  have  two  new 
FREE  CATALOGS. 

1.  Medical  Books  Catalog 

2.  Allied  Health  and  Nursing 
Books  Catalog 

Call,  write  or  come  in 
for  your  free  copy  today. 

(206)  543-6582  • Fax  685-3921 


University 

BOOKSTORE 


301  South  Campus  Center 
University  of  Washington 
Seattle,  WA  98195 
Open  Mon.-Fri.  8 AM-5  PM; 
Thurs.  nights  'til  8; 

Sat.  10  AM-4  PM 


FAX  (41  5)  882-3379  or  Call  (4  1 5)  882-3376 
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THE  WESTERN  JOURNAL  OF  MEDICINE 


MOUNT  EVEREST,  BROAD  PEAK.  When  you're  ready 
for  big-league  climbing  our  veteran  guides  make  it 
happen.  Rope  up  with  Scott  Fischer,  Rob  Hess,  Alex 
Lowe  and  Ed  Viestrus.  Everest  (S  Col),  Spring  '95. 
Broad  Peak  (Pakistan),  Summer  '95.  Plus,  the  seven 
summits,  enviro-treks,  Kilimanjaro,  Safari  and  Pacific 
Northwest,  Alpine  School.  (206)  937-8389,  FAX  937- 
1772. 


PRACTICE  LOANS-ALL  TYPES.  Equipment- 
new/used,  practice  acquisition,  accounts  receivable, 
credit  lines,  operating  capital.  Easy  qualifying;  fast 
approvals.  Call  Pro  Med  Financial,  (714)  633-9751. 


CALIFORNIA:  NURSE  PRACTITIONERS  AND  PHYSI- 
CIAN ASSISTANTS  PROVIDED  for  your  clinical  set- 
ting. Locum  tenens  and  permanent  placements 
through  Western  Practitioner  Resources,  California's 
most  active,  most  respected  placement  service  for 
Nurse  Practitioners  and  Physician  Assistants.  For  fur- 
ther information  contact  Heidi  Bourne,  RN.  Director, 
(800)  345-5859. 


WEST  MAUI.  Luxurious  oceanfront  condo  between 
Kaanapali  and  Kapalua.  Two  bedrooms,  two  and  a 
half  baths.  42-foot  lanai  with  magnificent  views  of 
Molokai  and  Lanai.  Pool,  tennis,  fitness  center.  Before 
12/20  call  (417)  831-9919.  12/21-2/22  (808)  669- 
6939. 


VOICE  OPERATED  COMPUTER  SYSTEMS.  Hands-free 
dictation  for  functional  or  handicapped  persons.  Voice 
commands  produce  text,  control  WordPerfect  func- 
tions. Complete  documents  immediately,  improve  effi- 
ciency, reduce  costs.  Adapts  to  voice,  language  and 
vocabulary  patterns  of  user.  For  information:  Steven  R. 
Homel,  MD,  (801)  942-6443,  FAX  (801)  944-2304. 

OLYMPUS  COLONOSCOPE  (Model  CF-P20L),  168  cm, 
excellent  condition,  includes  all  accessories  and  teach- 
ing attachment.  Asking  $5,500.  Halogen  light  source 
also  available,  $475.  Randall  Nelson,  MD,  San  Jose, 
(408)  297-5040. 

TITMUS-II  AEROMEDICAL  VISION  TESTER.  $1,000. 
Call  (801)  753-3728. 


NOW! 


Rain  forests  occupy  just  2%  of  the  earth’s  surface. 

Yet,  these  rain  forests  are  home  to  half  of  the  planet’s 
tree,  plant  and  wildlife  species.  Tragically,  96,000 
acres  of  rain  forest  are  burned  every  day. 

You  can  help  stop  this  senseless  destruction.  Right  now 
you  can  join  The  National  Arbor  Day  Foundation,  the  world’s 
largest  tree-planting  environmental  organization,  and  support 
Rain  Forest  Rescue. 


When  you  join,  you  will  help  establish  natural  rain  forest  barri- 
ers to  stop  further  burning  and  support  on-site  conservation 
management  plans  to  protect  threatened  forests. 

Y)u’d  better  call  now. 


The  National 
Arbor  Day  Foundation 


Call  Rain  Forest  Rescue. 

1-800-255-5500 
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Augmentin: 
Now,  9 years  of 
undiminished 
efficacy 2 

A 

ExceUent  clinical  response 
rates  in  bronchitis 
and  pneumonia2 

A 

Latest1  in  vitro  susceptibility*: 
still  impressive  - 
//.  influenzae:  100%  and 
M.  catarrhalis:  99.8% 3 

A 

Actively  destroys 
B-lactamase4 


* For  susceptible  strains  of  indicated  organisms.  Augmentin  is 
appropriate  initial  therapy  when  you  suspect  B-lactamasc-producing 
organisms. 

t Latest  available  annual  data:  January  to  December  1991 . 

+ In  vitro  susceptibility  does  not  necessarily  imply  in  vivo  efficacy. 

Please  see  brief  summary  of  prescribing  information  for 
contraindications,  warnings,  precautions  and  adverse  reactions 
on  adjacent  page. 

References:  1.  Neu  HC.  Wilson  APR,  Griincberg  RN: 
Amoxicillin/clavulanic  acid  — a review  of  its  efficacy  in  over 
38,500  patients  from  1979  to  1992.  J Chemother  l993;5(2):67-93. 

2.  Data  on  file,  SmithKIine  Beccham  Pharmaceuticals.  3.  Data  from 
the  Institutes  for  Microbiology  Research,  Franklin,  Tenn.  4.  Neu  HC: 
Contribution  of  beta-lactamases  to  bacterial  resistance  and 
mechanisms  to  inhibit  beta-lactamases.  Am  J Med  I985;79(suppl 
5B):2-I2. 
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AUGMENTIN  amoxicillin/clavulanate  potassium 

BRIEF  SUMMARY  FOR  FULL  PRESCRIBING  INFORMATION.  SEE  PACKAGE 
INSERT 

Indications  and  Usage:  Augmenting  indicated  in  the  treatment  of  infections  caused  by 
susceptible  strains  of  the  designated  organisms  in  the  conditions  listed  below 
Lower  Respiratory  Tract  Infections  caused  by  ^-lactamase-producing  strains  of  Hemo- 
philus influenzae  and  Moraxella  I Branhamella I catarrhahs  Otitis  Media  caused  by 
^-lactamase-producing  strains  of  Hemophilus  influenzae  and  Moraxella  IBranhamellal 
catarrhahs.  Sinusitis  caused  by  ^-lactamase-producing  strains  of  Hemophilus  influenzae 
and  Moraxella  ( Branhamella I catarrhahs  Skin  and  Skin  Structure  Infections  caused  by 
(5-lactamase-producing  strains  of  Staphylococcus  aureus.  E coli.  and  Klebsiella  spp 
Unnary  Tract  Infections  caused  by  ^-lactamase-producing  strains  of  E coli.  Klebsiella 
spp  and  Enterobacter  spp  While  Augmentm  is  indicated  only  for  the  conditions  listed 
above,  infections  caused  by  ampicillm-susceptible  organisms  are  also  amenable  to 
Augmentm  treatment  due  to  its  amoxicillin  content.  Therefore,  mixed  infections  caused 
by  ampicillin-susceptible  organisms  and  ^-lactamase-producing  organisms  susceptible 
to  Augmentm  should  not  require  the  addition  of  another  antibiotic 
Bactenological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to 
Augmentm  should  be  performed  together  with  any  indicated  surgical  procedures  Therapy 
may  be  instituted  prior  to  obtaining  the  results  from  bacteriological  and  susceptibility 
studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  when 
there  is  reason  to  believe  the  infection  may  involve  any  of  the  p-lactamase-producmg 
organisms  listed  above.  Once  results  are  known,  adjust  therapy,  if  appropriate 
Contraindications:  Patients  with  a history  of  allergic  reactions  to  any  penicillin,  or 
patients  with  a history  of  Augmentm-a$soc\a\ed  cholestatic  jaundice/hepatic  dysfunction 
WARNINGS:  SERIOUS  AND  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLAC- 
TIC) REACTIONS  HAVE  BEEN  REPORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE 
REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUALS  WITH  A HISTORY  OF 
PENICILLIN  HYPERSENSITIVITY  AND/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE 
ALLERGENS  THERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF 
PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPERIENCED  SEVERE  REACTIONS  WHEN 
TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUGMENTIN. 
CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY 
REACTIONS  TO  PENICILLINS.  CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC 
REACTION  OCCURS.  AUGMENTIN  SHOULD  BE  DISCONTINUED  AND  THE  APPROPRIATE 
THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE  IMMEDI- 
ATE EMERGENCY  TREATMENT  WITH  EPINEPHRINE.  OXYGEN.  INTRAVENOUS 
STEROIDS  AND  AIRWAY  MANAGEMENT.  INCLUDING  INTUBATION.  SHOULD 
ALSO  BE  ADMINISTERED  AS  INDICATED.  Pseudomembranous  colitis  has  been 
reported  with  nearly  all  antibacterial  agents,  including  Augmentin,  and  has 
ranged  in  severity  from  mild  to  life-threatening.  Therefore,  it  is  important  to 
consider  this  diagnosis  in  patients  who  present  with  diarrhea  subsequent  to  the 
administration  of  antibacterial  agents.  T reatment  with  antibacterial  agents  alters  the 
normal  flora  of  the  colon  and  may  permit  overgrowth  of  clostndia  Studies  indicate  that 
a toxin  produced  by  Clostridium  difficile  is  one  primary  cause  of  "antibiotic  associated 
colitis " After  the  diagnosis  of  pseudomembranous  colitis  has  been  established,  therapeu- 
tic measures  should  be  initiated.  Mild  cases  of  pseudomembranous  colitis  usually  respond 
to  drug  discontinuation  alone  In  moderate  to  severe  cases,  consideration  should  be  given 
to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with 
an  antibacterial  drug  clinically  effective  against  C difficile  colitis  Use  Augmentm  cau- 
tiously in  patients  with  evidence  of  hepatic  dysfunction  Hepatic  toxicity  associated  with 
Augmentm  use  is  usually  reversible  On  rare  occasions,  deaths  have  been  reported  (less 
than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have 
generally  been  cases  associated  with  serious  underlying  diseases  or  concomitant  medica- 
tions (see  CONTRAINDICATIONS  and  ADVERSE  REACTIONS-L/ver) 

Precautions:  General:  While  Augmentm  possesses  the  characteristic  low  toxicity  of  the 
penicillin  group  of  antibiotics,  penodic  assessment  of  organ  system  functions,  including 
renal,  hepatic  and  hematopoietic  function,  is  advisable  during  prolonged  therapy 
A high  percentage  of  patients  with  mononucleosis  who  receive  ampicillin  develop  a skin 
rash  Thus,  ampicillin  class  antibiotics  should  not  be  administered  to  patients  wiffr 
mononucleosis  The  possibility  of  superinfections  with  mycotic  or  bacterial  pathogens 
should  be  kept  in  mind  during  therapy  If  superinfections  occur(usually  involving  Pseudomo- 
nas or  Candida ),  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
Drug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  of  amoxicillin 
Concurrent  use  with  Augmentm  may  result  in  increased  and  prolonged  blood  levels  of 
amoxicillin  The  concurrent  administration  of  allopurmol  and  ampicillin  increases  substan- 
tially the  incidence  of  rashes  in  patients  receiving  both  drugs  as  compared  to  patients 
receiving  ampicillin  alone  It  is  not  known  whether  this  potentiation  of  ampicillin  rashes  is 
due  to  allopurmol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with 
Augmentm  and  allopurmol  administered  concurrently 
Augmentin  should  not  be  co-admmistered  with  Antabuse*  (disulfiram). 

Carcinogenesis,  Mutagenesis,  Impairment  of  Fertility:  Long-term  studies  in  animals 
have  not  been  performed  to  evaluate  carcinogenic  or  mutagenic  potential 
Pregnancy  (Category  B):  Reproduction  studies  have  been  performed  in  mice  and  rats  at 
doses  up  to  ten  (10)  times  the  human  dose  and  have  revealed  no  evidqse»9kwpaw«d»~ 
fertility  or  harm  to  the  fetus  due  to  Augmentm  There  are.  however,  no  adequate  and  well- 
controlled  studies  in  pregnant  women.  Because  animal  reproduction  studies  are  not  always 
predictive  of  human  response,  use  this  drug  during  pregnancy  only  if  clearly  needed 
Labor  and  Delivery:  Oral  ampicillin  class  antibiotics  are  generally  poorly  absorbed  during 
labor.  Studies  in  guinea  pigs  have  Shown  that  intravenous  administration  of  ampicillin 
decreased  the  uterine  tone,  frequency  of  contractions,  height  of  contractions  and  duration 
of  contractions.  However,  it  is  not  known  whether  the  use  of  Augmentin  in  humans  during 
labor  or  delivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  piolongs  the 
duration  of  labor,  or  increases  the  likelihood  that  forceps  delivery  or  other  obstetrical 
intervention  or  resuscitation  of  the  newborn  will  be  necessary 
Nursing  Mothers:  Ampicillin  class  antibiotics  are  excreted  in  the  milk,  therefore,  caution 
should  be  exercised  when  Augmentm  is  administered  to  a nursing  woman 
Adverse  Reactions:  Augmentin  is  generally  well  tolerated  The  majority  of  side  effects 
observed  in  clinical  trials  were  mild  and  transient;  <3%  of  patients  discontinued  therapy 
because  of  them  The  most  frequently  reported  adverse  effects  were  diarrhea/loose  stools 
(9%).  nausea  (3%),  skin  rashes  and  urticaria  (3%).  vomiting  (1%)  and  vaginitis  (1%).  The 
overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher 
recommended  dose  Other  less  frequently  reported  reactions  include  abdominal  discom- 
fort, flatulence  and  headache 

The  following  adverse  reactions  have  been  reported  for  ampicillin  class  antibiotics 
Diarrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy" 
tongue,  enterocolitis,  mucocutaneous  candidiasis  and  pseudomembranous  colitis  Onset  of 
pseudomembranous  colitis  symptoms  may  occur  during  or  after  antibiotic  treatment  (see 
WARNINGS).  Skin  rashes,  pruritus,  urticaria,  angioedema,  serum  sickness-like  reactions 
(urticaria  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia,  and  frequently  fever), 
erythema  multiforme  (rarely  Stevens- Johnson  Syndrome),  and  an  occasional  case  of  exfoli- 
ative dermatitis  (including  toxic  epidermal  necrolysis).  These  reactions  may  be  controlled 
with  antihistamines  and,  if  necessary,  systemic  corticosteroids  Whenever  such  reactions 
occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  other- 
wise. Serious  and  occasional  fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with 
oral  penicillin  (see  WARNINGS)  A moderate  rise  in  AST  (SGOT)  and/or  ALT  (SGPT)  has  been 
noted  in  patients  treated  with  ampicillin  class  antibiotics  but  the  significance  of  these 
findings  is  unknown  Hepatic  dysfunction,  including  increases  in  serum  transaminases  (AST 
and/or  ALT),  serum  bilirubin  and/or  alkaline  phosphatase,  has  been  infrequently  reported 
with  Augmentm  The  histologic  findings  on  liver  biopsy  have  consisted  of  predominantly 
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1%  of  the  patients  treated  with  Augmentm  Reversible  hyperactivity,  agitation,  anxiety, 
insomnia,  confusion,  behavioral  changes,  and/or  dizziness  have  been  reported  rarely 
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the  criteria  for  Category  I of  the  ArMA  CME  Certificate  and 
the  AMA  Physicians  Recognition  Award.  To  list  Category  I 
continuing  medical  education  programs,  please  send  infor- 
mation to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  AZ  8501  3;  or  phone  (602)  246- 
8901. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


January  12-13 — 2nd  Annual  Current  Topics  in  Critical  Care  Medicine. 

Mayo  Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel.  Phoenix.  Thurs-Fri. 
Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

January  14-15 — 5th  Annual  Current  Topics  in  Anesthesiology.  Mayo 
Clinic-Scottsdale  at  the  Ritz-Carlton  Hotel.  Phoenix.  Sat-Sun.  Contact: 
Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

January  16-20 — 23rd  Annual  Phoenix  Surgical  Symposium.  Maricopa 
Medical  Center  and  Phoenix  Surgical  Society  at  the  Phoenician  Resort. 
Scottsdale.  Mon-Fri.  Contact:  Beverlee  Anderson.  (602)  267-5366. 

January  20-22 — Winter  Symposium  on  Headache.  American  Association 
for  the  Study  of  Headache  at  the  Marriott's  Camelback  Inn.  Scottsdale. 
Fri-Sun.  Contact:  (800)  845-1720. 

January  20-22 — Electromyography  in  Clinical  Practice.  Mayo  Clinic- 
Scottsdale.  Fri-Sun.  Contact:  Tamara  Zelinski,  Mayo  Clinic-Scottsdale. 

January  25-27 — Clinical  Recognition  and  Management  of  Heart  Disease. 

American  College  of  Physicians  and  Univ  of  Arizona  College  of  Medicine 
at  University  Medical  Center.  Tucson.  Wed-Fri.  Contact:  (215)  351-2400, 
ext  2600. 

February  6-10 — Psychopharmacology  Review  Course.  University  of  Ari- 
zona College  of  Medicine  at  the  Westin  La  Paloma  Resort.  Tucson.  Mon- 
Fri.  Contact:  Lynne  Mascarella,  U of  A. 

February  12-16 — International  Congress  VIII  on  Endovascular  Interven- 
tions: Breaking  the  Barriers.  American  College  of  Angiology  at  the 
Phoenician  Resort.  Scottsdale.  Sun-Thurs.  Contact:  (602)  266-2200. 

February  16-18 — Mayo  Interactive  Surgical  Symposium.  Mayo  Clinic- 
Scottsdale  at  the  Orange  Tree  Golf  and  Conference  Resort.  Scottsdale. 
Thurs-Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scottsdale. 

February  16-18 — 18th  Annual  Midwinter  Symposium — Advances  in  Ob- 
stetrics and  Gynecology.  Maricopa  Medical  Center  and  Phoenix  Ob/Gyn 
Society  at  Scottsdale  Plaza  Resort.  Thurs-Sat.  Contact:  Beverlee  Ander- 
son. (602)  267-5366. 

February  17-19 — 21st  Annual  Scientific  Meeting — Anesthesia  for  the  '90s. 

University  of  Arizona  College  of  Medicine  and  Arizona  Society  of  Anes- 
thesiologists at  the  Wyndham  Paradise  Valley  Resort,  Scottsdale.  Fri-Sun. 
(602)947-5400. 

February  19-22 — Practical  Radiology.  University  of  Arizona  College  of 
Medicine  at  Loews  Ventana  Canyon  Resort.  Tucson.  Sun-Wed.  Contact: 
Lynne  Mascarella.  U of  A. 

February  23-24 — Hepatology  Update  1995.  Mayo  Clinic-Scottsdale  at  the 
Ritz-Carlton.  Phoenix.  Thurs-Fri.  Contact:  Tamara  Zelinski.  Mayo  Clinic- 
Scottsdale. 

February  23-25 — 21st  Annual  Frontiers  in  Ophthalmology.  St  Luke's  Med- 
ical Center  at  Red  Lion's  La  Posada  Resort.  Scottsdale.  Thurs-Sat.  Con- 
tact: (602)  274-7479. 

February  24-25 — Mayo  Plastic  Surgery  Symposium.  Mayo  Clinic-Scotts- 
dale at  the  Ritz-Carlton  Hotel.  Phoenix.  Fri-Sat.  Contact:  Tamara  Zelinski. 
Mayo  Clinic-Scottsdale. 

February  24-26 — 1995  Scientific  Assembly — American  Academy  of  Fam- 
ily Practice.  The  Pointe  Hilton  at  Tapatio  Cliffs.  Phoenix.  Fri-Sun.  Con- 
tact: American  Academy  of  Family  Practice.  Arizona  Chapter.  (602)  249- 
2021. 

February  27-March  2 — Pediatric  Update.  Phoenix  Children's  Hospital  at 
Marriott's  Camelback  Inn.  Scottsdale.  Mon-Thurs.  Contact:  (602)  239- 
5783. 

March  5-9 — Radiology  in  the  Desert:  Practical  Aspects  of  Radiology  and 
Imaging.  University  of  Michigan  Medical  School  at  Marriott's  Camelback 
Inn  Resort.  Scottsdale.  Sun-Thurs.  Contact:  Lynne  Mascarella.  U of  A. 


March  8-10 — Clinical  Reviews  1995.  Mayo  Clinic-Scottsdale  at  the  Ritz- 
Carlton,  Phoenix.  Wed-Fri.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scotts- 
dale. 

March  11 — Frequently  Encountered  GYN  Problems  in  Primary  Care. 

Mayo  Clinic-Scottsdale  at  the  Ritz-Carlton.  Phoenix.  Sat.  Contact:  Tamara 
Zelinski.  Mayo  Clinic-Scottsdale. 

March  1 1 — Controversies  in  Hypertension.  Mayo  Clinic-Scottsdale  at  the 
Ritz  Carlton,  Phoenix.  Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scotts- 
dale. 

March  17-19 — 19th  Annual  Janies  H.  McDonald  Urological  Seminar. 

Maricopa  Medical  Center  and  Phoenix  Urologic  Society  at  Scottsdale 
Plaza  Resort.  Fri-Sun.  Contact:  Beverlee  Anderson.  (602)  267-5366. 

March  30- April  1 — 4th  Annual  Urogynecology  and  Disorders  of  the  Pelvic 
Floor.  Mayo  Clinic-Scottsdale  at  The  Pointe  Hilton  Resort  at  Tapatio 
Cliffs.  Phoenix.  Tues-Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic-Scotts- 
dale. 

April  5-8 — Primary  Care  Update.  University  of  Arizona  College  of  Medi- 
cine at  the  Tucson  East  Hilton.  Wed-Sat.  Contact:  Lynne  Mascarella,  U of  A. 

May  6-9 — 2nd  Mayo  Telemedicine  Symposium  and  2nd  International  Sym- 
posium on  the  Medical  Aspects  of  Telemedicine.  Mayo  Foundation.  Sat- 
Tues.  Contact:  (800)  323-2688. 

May  7-1 1 — Fundamental  Principles  of  Pharmacokinetics  and  Toxicoki- 
netics for  the  Industrial  Scientist.  University  of  Arizona  College  of  Med- 
icine at  the  Westward  Look  Resort.  Tucson.  Sun-Thurs.  Contact:  Lynne 
Mascarella.  U of  A. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W.  Bethany  Home  Rd.  Phoenix.  AZ 
85013.  (602)  246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center.  Tucson.  AZ  85724.  (602)  626-7832:  (800)  328-5868  or  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Karen  Williams,  Continuing  Medical  Education, 
California  Medical  Association,  PO  Box  7690,  San  Fran- 
cisco 941 20-7690;  or  phone  (41 5)  882-5183.  For  more  in- 
formation on  accreditation  or  certification,  please  write  to 
the  above  address. 


ANESTHESIOLOGY 

January  4-7 — Anesthesia  Update.  UCSD  at  Hotel  del  Coronado,  San  Diego. 

Mon-Sat.  21  hrs.  $350.  Contact:  UCSD. 

February  3-5 — 33rd  Clinical  Conference  in  Pediatric  Anesthesiology.  Chil- 
dren's Hospital  Los  Angeles  at  Disneyland  Hotel,  Anaheim.  Fri-Sun.  15 
hrs.  Contact:  David  Steward.  MD.  Director.  PO  Box  54700.  Los  Angeles 
90054.  (213)669-2262. 


CARDIOLOGY 

January  20-22 — Clinical  Nuclear  Cardiology  : Case  Review  With  the  Ex- 
perts. American  College  of  Cardiology  at  Cedars-Sinai  Medical  Center, 
Los  Angeles.  Fri-Sun.  20  hrs.  Contact:  American  College  of  Cardiology. 
91 1 1 Old  Georgetown  Rd.  Bethesda.  MD  20814-1699.  (800)  257-4739 
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Which  Therapy  Cured  This  Infection? 

□ oral  cephalosporin  □ oral  erythromycin  □ topical  mupirocin 


Presentation: 

Classic  erythematous  yellow-crusted  lesions 

Diagnosis:  Impetigo 

Please  see  complete  prescribing  information  on  adjacent  page. 


Actual  unretouched  physician  file  photos  of  71-year-old  patient  with  impetigo 


Observations: 

Resolution  of  infection 


Turn  page  for  the  answer. 


CONTINUING  MEDICAL  EDUCATION 

(Continued  from  Page  548) 


April  28-30 — Arrhythmias:  Interpretation,  Diagnosis,  and  Management 

Medical  Education  Resources  at  Sheraton  Desert  Inn.  Las  Vegas.  Fri-Sun. 
1 1 hrs.  Contact:  Karen  DeBont,  MER,  1500  W Canal  Ct,  Ste  500,  Little- 
ton, CO  80120.  (800)  421-3756. 

May  1 1-13 — 5th  Annual  Symposium  on  Coronary  Stenting.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Thurs-Sat.  Contact:  Scripps  Clinic.  10666  N Torrey  Pines  Rd,  La  Jolla 
92037.  (619)  554-8556. 


CRITICAL  CARE 


January  31-February  4 — Critical  Care  hy  Design.  Society  of  Critical  Care 
Medicine  at  Moscone  Center.  San  Francisco.  Tues-Sat.  30.5  hrs.  $600. 
Contact:  SCCM.  8101  E Kaiser  Blvd,  Anaheim  92808-2259.  (714)  282- 
6000. 

March  13-17 — Critical  Care  Medicine.  USC  at  Caesars  Palace.  Las  Vegas. 
Mon-Fri.  33  hrs.  $595-$720.  Contact:  USC 


EMERGENCY  MEDICINE 

January  12-14 — Emergency  Medicine.  American  College  of  Emergency 
Physicians  State  Chapter  at  Ahwahnee  Yosemite  Lodge  and  Hotel. 
Yosemite  National  Park.  Thurs-Sat.  25  hrs.  Contact:  CAL/ACEP.  505  N 
Sepulveda  Blvd.  Ste  12,  Manhattan  Beach  90266.  (800)  735-2237. 

January  16-20 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Mar- 
riott. Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

January  24-29 — California  Trauma  Conference.  UCSD  at  Hyatt  Regency, 
San  Diego.  Tues-Sun.  20  hrs.  $395.  Contact:  UCSD. 

March  6-10 — 15th  Annual  Mammoth  Mountain  Emergency  Medicine  Ski 
Conference.  American  College  of  Emergency  Physicians  at  Mammoth 
Lakes.  Mon-Fri.  18  hrs.  $395.  Contact:  Daniel  Abbott,  MD.  P.O.  Box  52- 
B,  Newport  Beach  92662.  (714)  650-4156. 


March  13-17 — Emergency  Medicine  Symposium  UCSD  at  La  Jolla  Mar- 
riott. Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

May  16-17 — High  Risk  Emergency  Medicine  and  Acute  Care.  American 
College  of  Emergency  Physicians  at  San  Francisco.  Tues-Wed.  15  hrs. 
$495.  Contact:  Jackie  Silva.  1908  Ashland  St,  Ste  A,  Ashland.  OR  97520. 
(800)  452-7475. 

June  20-21 — High  Risk  Emergency  Medicine  and  Acute  Care.  American 
College  of  Emergency  Physicians  at  Las  Vegas.  Nevada.  Tues-Wed.  15  hrs. 
$495.  Contact:  Jackie  Silva.  1908  Ashland  St.  Ste  A.  Ashland.  OR  97520. 
(800)  452-7475. 


EPIDEMIOLOGY/INFECTIOUS  DISEASE 

January  25-27 — Epidemiology  and  Prevention  of  Infectious  Disease.  UCSF 
at  Ritz-Carlton,  San  Francisco.  Wed-Fri.  14.5  hrs.  $395.  Contact:  UCSF. 

April  2-4 — 5th  Annual  Meeting  of  the  Society  for  Healthcare:  Epidemiol- 
ogy of  America.  UCSD  at  Town  & Country,  San  Diego.  Sun-Tues.  17  hrs. 
$435.  Contact:  UCSD. 


FAMILY  PRACTICE/PRIMARY  CARE 

January  14-15 — Overview  Course  in  Disability  Evaluation.  American 
Academy  of  Disability  Evaluation  Physicians  at  Hyatt  Regency  Embar- 
cadero,  San  Francisco.  Sat-Sun.  10.5  hrs.  $425.  Contact:  AADEP.  (800) 
456-6095. 

January  20-22 — Practical  Dermatology  and  Dermatologic  Office  Proce- 
dures for  the  Primary  Care  Physician.  UCSD  at  Hyatt  Regency.  La 
Jolla.  Fri-Sun.  20  hrs.  $495.  Contact:  Jacqueline  Shiller,  PO  Box  84296. 
San  Diego  92138.  (619)  223-2997. 

January  27-30 — 47th  Annual  Scientific  Assembly — California  Academy 
of  Family  Physicians.  Hyatt  Regency  Embarcadero.  Fri-Mon.  20  hrs. 
Contact:  Clark  Franklin,  CAFP,  1 14  Sansome  St.  Ste  1305.  San  Francisco 
94104-3824.  (415)394-9121. 
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Etactroban® 


mupirocin 


PRESCRIBING  INFORMATION 

BACTROBAN 

brand  of 

mupirocin  ointment  2% 


For  Dermatologic  Use 

DESCRIPTION 

Each  gram  of  Bactroban  Ointment  2%  contains  20 
mg  mupirocin  in  a bland  water  miscible  ointment 
base  (polyethylene  glycol  ointment,  N .F.)  consisting 
of  polyethylene  glycol  400  and  polyethylene  glycol 
3350  Mupirocin  is  a naturally  occurring  antibiotic. 
The  chemical  name  is  (E)-(2S,3/?,4/?,5S)-5- 
[(2  S,  3S,4S,5S)-2,3-Epoxy-5-hydroxy-4- 
methylhexyl]tetrahydro-3,4-dihydroxy-f)-methyl-2H- 
pyran-2-crotomcacid,  ester  with  9-hydroxynonanoic 
acid.  The  chemical  structure  is: 


V'N---  n'y^^C0i,CMj1*C00h 

CH" 


mupirocin 


CLINICAL  PHARMACOLOGY 

Mupirocin  is  produced  by  fermentation  of  the  organ- 
ism Pseudomonas  fluorescens.  Mupirocin  inhibits 
bacterial  protein  synthesis  by  reversibly  and  specifi- 
cally binding  to  bacterial  isoleucyl  transfer-RNA  syn- 
thetase. Due  to  this  mode  of  action,  mupirocin 
shows  no  cross  resistance  with  chloramphenicol, 
erythromycin,  fusidic  acid,  gentamicin,  lincomycin, 
methicillin,  neomycin,  novobiocin,  penicillin,  strep- 
tomycin, and  tetracycline 

Application  of  l4C-labeled  mupirocin  ointment  to  the 
lower  arm  of  normal  male  subjects  followed  by 
occlusion  for  24  hours  showed  no  measurable  sys- 
temic absorption  (<1.1  nanogram  mupirocin  per 
milliliter  of  whole  blood)  Measurable  radioactivity 
was  present  in  the  stratum  corneum  of  these  sub- 
jects 72  hours  after  application 


Microbiology:  The  following  bacteria  are  suscep- 
tible to  the  action  of  mupirocin  m vitro  the  aerobic 
isolates  of  Staphylococcus  aureus  (including 
methicillin-resistant  and  (i-lactamase  producing 
strains),  Staphylococcus  epidermidis,  Staphylococ- 
cus saprophyticus,  and  Streptococcus  pyogenes 
Only  the  organisms  listed  in  the  INDICATIONS  AND 
USAGE  section  have  been  shown  to  be  clinically 
susceptible  to  mupirocin. 

INDICATIONS  AND  USAGE 
Bactroban  (mupirocin)  Ointment  is  indicated  for  the 
topical  treatment  of  impetigo  due  to:  Staphylococ- 
cus aureus,  beta-hemolytic  Streptococcus *,  and 
Streptococcus  pyogenes 

* Efficacy  for  this  organism  in  this  organ  system  was 
studied  in  fewer  than  ten  infections 

CONTRAINDICATIONS 

This  drug  is  contraindicated  in  individuals  with  a 
history  of  sensitivity  reactions  to  any  of  its  compo- 
nents. 

WARNINGS 

Bactroban  Ointment  is  not  for  ophthalmic  use. 

PRECAUTIONS 

If  a reaction  suggesting  sensitivity  or  chemical  irrita- 
tion should  occur  with  the  use  of  Bactroban  Oint- 
ment, treatment  should  be  discontinued  and  appro- 
priate alternative  therapy  for  the  infection  instituted. 
As  with  other  antibacterial  products  prolonged  use 
may  result  in  overgrowth  of  nonsusceptible  organ- 
isms, including  fungi. 

Bactroban  is  not  formulated  for  use  on  mucosal 
surfaces  Intranasal  use  has  been  associated  with 
isolated  reports  of  stinging  and  drying. 
Polyethylene  glycol  can  be  absorbed  from  open 
wounds  and  damaged  skin  and  is  excreted  by  the 
kidneys.  In  common  with  other  polyethylene  glycol- 
based  ointments,  Bactroban  should  not  be  used  in 
conditions  where  absorption  of  large  quantities  of 
polyethylene  glycol  is  possible,  especially  if  there  is 
evidence  of  moderate  or  severe  renal  impairment. 
Pregnancy  Category  B:  Reproduction  studies  have 
been  performed  in  rats  and  rabbits  at  systemic 
doses,  i.e.,  orally,  subcutaneously,  and  intramuscu- 


larly, up  to  100  times  the  human  topical  dose  and 
have  revealed  no  evidence  of  impaired  fertility  or 
harm  to  the  fetus  due  to  mupirocin.  There  are, 
however,  no  adequate  and  well-controlled  studies  in 
pregnant  women.  Because  animal  studies  are  not 
always  predictive  of  human  response,  this  drug 
should  be  used  during  pregnancy  only  if  clearly 
needed. 

Nursing  Mothers:  It  is  not  known  whether  Bactroban 
is  present  in  breast  milk.  Nursing  should  be  tempo- 
rarily discontinued  while  using  Bactroban. 

ADVERSE  REACTIONS 

The  following  local  adverse  reactions  have  been 
reported  in  connection  with  the  use  of  Bactroban 
Ointment:  burning,  stinging,  or  pain  in  1.5%  of 
patients:  itching  in  1%  of  patients:  rash,  nausea, 
erythema,  dry  skin,  tenderness,  swelling,  contact 
dermatitis,  and  increased  exudate  in  less  than  1 % of 
patients 

DOSAGE  AND  ADMINISTRATION 

A small  amount  of  Bactroban  Ointment  should  be 
applied  to  the  affected  area  three  times  daily.  The 
area  treated  may  be  covered  with  a gauze  dressing 
if  desired.  Patients  not  showing  a clinical  response 
within  3 to  5 days  should  be  re-evaluated 
HOW  SUPPLIED 

Bactroban  (mupirocin)  Ointment  2%  is  supplied  in 
1 gram  Single  Unit  Packages  of  50  and  in  15  gram 
and  30  gram  tubes 
NDC  0029-1525-15  (1  gram  SUP) 

NDC  0029-1525-22  (15  gram  tube) 

NDC  0029-1 525-25  (30  gram  tube) 

Store  between  15°  and  30°C  (59°  and  86°F). 

DATE  OF  ISSUANCE  MAY  1992 

©SmithKIine  Beecham,  1992 

Manufactured  by  RSR  Laboratories 

Bristol,  TN  37620  for 

SmithKIine  Beecham  Pharmaceuticals 

Philadelphia,  PA  19101 

BC.L3B 

SmithKIine  Beecham 

Pharmaceuticals 
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February  2-4 — Neurology  for  the  Non-Neurologists.  UCSD  at  Doubletree 
Hotel.  San  Diego.  Thurs-Sat.  Contact:  UCSD 

February  7-April  25 — Common  Problems  in  Primary  Care.  USC  at  Health 
Sciences  Campus,  Los  Angeles.  Tuesday  Evenings.  36  hrs.  S475.  Contact: 
USC. 

February  15-19 — The  Practicing  Physician’s  Approach  to  the  Difficult 
Headache  Patient.  Danemiller  Memorial  Educational  Foundation  at  Mar- 
riott’s Las  Palmas  Resort  and  Country  Club.  Rancho  Mirage.  Wed-Sun. 
21.25  hrs.  Contact:  DHC  Research  & Educational  Foundation.  5252  N 
Western  Ave.  Chicago,  IL  60625.  (312)  907-6226. 

February  17-19 — Office  Gynecology  for  the  Primary  Care  Physician.  Con- 
tinuing Medical  Education  Associates  at  Hyatt  Islandia,  San  Diego.  Fri- 
Sun.  20  hrs.  $450.  Contact:  Jacqueline  Shiller.  PO  Box  84296.  San  Diego 
92138.  (619)223-2997. 

March  29-31 — Annual  Review  in  Family  Medicine.  UCSF  at  Hotel  Nikko, 
San  Francisco.  Wed-Fri.  16  hrs.  $325.  Contact:  UCSF. 

April  10-13 — Primary  Care  in  Paradise:  Maui  1995.  Scripps  Clinic  and 
Research  Foundation  at  Embassy  Suites  Resort.  Kaanapali  Beach.  Maui. 
Hawaii.  Mon-Thurs.  16  hrs.  Contact:  Scripps  Clinic,  10666  N Torrey  Pines 
Rd.  La  Jolla  92037.  (619)  554-8556. 

April  27-30 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  San  Diego 
Princess  Resort.  Thurs-Sun.  20  hrs.  $495.  Contact:  Jacqueline  Shiller.  PO. 
Box  84296,  San  Diego  92138.  (619)  223-2997. 


GERIATRICS 

January  17-20 — Intensive  Course  in  Geriatric  Medicine.  UCLA  at  Ritz- 
Carlton,  Marina  del  Rey.  Tues-Fri.  36  hrs.  $675.  Contact:  UCLA. 

March  9-10 — Practical  Aspects  of  Caring  for  Alzheimer’s  Disease  Vic- 
tims. UCSD  at  Pan  Pacific  Hotel,  San  Diego.  Thurs-Fri.  16  hrs.  $195. 
Contact:  UCSD. 


HEMATOLOGY 

March  16-18 — Recent  Advances  in  Hematopoietic  Stem  Cell  Transplan- 
tation. UCSD  at  Hyatt  Regency,  La  Jolla.  Thurs-Sat.  16  hrs.  $300.  Con- 
tact: UCSD. 

March  30- April  1 — Current  Issues  in  Blood  Substitute  Research  and  De- 
velopment. UCSD  at  Sheraton  Harbor  Island,  San  Diego.  Thurs-Sat.  18 
hrs.  $500.  Contact:  UCSD. 


INTERNAL  MEDICINE 

February  1-4 — Advanced  Nephrology:  Nephrology  for  the  Consultant. 

UCSD  at  Hyatt,  San  Diego.  Wed-Sat.  24  hrs.  $550.  Contact:  UCSD. 

February  8-14 — Esophageal  and  Foregut  Disorders.  USC  at  Hyatt  Regency 
Hotel.  Kauai,  Hawaii.  Wed-Tues.  30  hrs.  $650.  Contact:  USC. 

February  15-17 — Recent  Advances  in  Neurology.  UCSF  at  Ritz-Carlton  Ho- 
tel, San  Francisco.  Wed-Fri.  15.5  hrs.  $365.  Contact:  UCSF. 

February  1 8-23 — Topics  and  Advances  in  Internal  Medicine.  UCSD  at  Hy- 
att Regency,  San  Diego.  Sat-Thurs.  52  hrs.  $595.  Contact:  UCSD. 

February  19-24 — Emergencies  in  Internal  Medicine:  1995.  UCD  at  Hyatt 
Regency  Lake  Tahoe,  Incline  Village,  Nevada.  Sun-Fri.  25  hrs.  $495.  Con- 
tact: UCD. 

February  25 — Sjogren's  Syndrome:  A Symposium  for  Patients  and  Pro- 
fessionals. USC  at  Louis  B.  Mayer  Teaching  Center,  Los  Angeles.  Sat.  4.5 
hrs.  $85.  Contact:  USC. 

March  17-23 — Internal  Medicine  1995:  A Comprehensive  Review.  Contin- 
uing Medical  Education  Associates  at  Hotel  del  Coronado.  Fri-Thurs.  54 
hrs.  $695.  Contact:  Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138. 
(619)  223-2997. 

March  25-April  1 — Diagnostic  and  Therapeutic  Skills  in  Internal  Medi- 
cine. USC  at  Hapuna  Prince  Hotel.  Kamuela,  Hawaii.  Sat-Sat.  29  hrs. 
$595.  Contact:  USC. 

(Continued  on  Page  551) 
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CONTINUING  MEDICAL  EDUCATION 


(Continued  from  Page  550) 

April  22-23 — Minimal  Intervention  in  Vascular  Disease.  Scripps  Memor- 
ial Hospital  and  Scripps  Clinic  and  Research  Foundation  at  Hyatt  Regency, 
San  Diego.  Sat-Sun.  Contact:  Laurel  Steigerwald,  Scripps  Clinic,  10666  N 
Torrey  Pines  Rd.  La  Jolla  92037,  (619)  554-8556. 


OB/GYN 

February  9-12 — 50th  Annual  Postgraduate  OB/GYN  Assembly.  Obstetri- 
cal and  Gynecological  Assembly  of  Southern  California  at  Beverly  Hilton, 
Beverly  Hills.  Thurs-Sun.  28  hrs.  Contact:  OGASC,  5820  Wilshire  Blvd, 
#500,  Los  Angeles  90036.  (213)  937-5514. 

February  18-24 — Perinatal  Medicine.  USC  at  Westin  Maui  Hotel,  Hawaii. 
Sat-Fri.  30  hrs.  $595.  Contact:  USC. 


ONCOLOGY 

February  20-23 — Clinical  Hematology  and  Oncology:  1995.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla. 
Mon-Thurs.  28  hrs.  Contact:  Scripps  Clinic.  10666  N Torrey  Pines  Rd,  La 
Jolla  92037.  (619)554-8556. 

April  10-14 — 20th  Annual  Conference:  Diagnostic  Approaches  to  Lym- 
phoproliferative  Disorders.  Scripps  Clinic  and  Research  Foundation  at 
Ritz-Carlton,  Maui,  Hawaii.  Mon-Fri.  26  hrs.  Contact:  Scripps  Clinic, 
10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 


OPHTHALMOLOGY 

January  14 — Primary  Care  Ophthalmology.  UCD  at  Cancer  Center  Audi- 
torium, Sacramento.  Sat.  Contact:  UCD. 

February  17-18 — Comprehensive  Cosmetic  Blepharoplasty:  Options  and 
Finesse.  UCLA  Jules  Stein  Institute.  Fri-Sat.  16  hrs.  $250.  Contact:  An- 
gela O’Mara-Barnes,  Meeting  Coordinator,  359  San  Miguel  Dr,  Ste  303, 
Newport  Beach  92660.  (714)  760-1522. 


June  2 — Annual  UCD  Ophthalmology  Symposium.  UCD  at  Vizcaya  Pavil- 
ion, Sacramento.  Fri.  6 hrs.  $95.  Contact:  UCD. 


ORTHOPEDICS 

May  18-21 — 10th  Annual  Symposium  of  the  Spine  Study  Group  Spine 
Study  Group  at  Westin  Mission  Hills,  Rancho  Mirage.  Thurs-Sun.  Con- 
tact: Pat  Curl,  Meeting  Coordinator,  4805  Mercury  St,  Ste  E,  San  Diego 
92111.  (619)279-9955. 


OTOLARYNGOLOGY 

January  8-13,  February  5-10 — Temporal  Bone  Dissection  Course.  House 
Ear  Institute.  Sun-Fri.  55  hrs.  $1,100-1,300.  Contact:  Antonio  De  la  Cruz,  - 
2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431  ext.  7079. 

June  25-30 — Sacramento  International  Skull  Base  Surgery  Symposium: 

A Multidisciplinary  Approach.  UCD  at  Hyatt  Regency,  Sacramento. 
Sun-Fri.  $450.  Contact:  UCD. 


PATHOLOGY 

April  1 — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  and  Re- 
search Foundtion.  Sat.  6 hrs.  Contact:  Scripps  Clinic,  10666  N Torrey 
Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 

May  25-27 — Current  Issues  in  Anatomic  Pathology:  1995.  UCSF  at  Mark 
Hopkins  Intercontinental  Hotel,  San  Francisco.  Thurs-Sat.  19.5  hrs.  $ 1 95- 
$495.  Contact:  UCSF. 


PEDIATRICS 

January  21-28 — Pediatric  Emergencies.  UCSD  at  Kona,  Hawaii.  21  hrs. 
$460.  Contact:  UCSD. 

(Continued  on  Page  556) 
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7TH  NATIONAL 
AIDS  UPDATE 
CONFERENCE 


"Health  Care  Reform: 
HIV  Today  and  Tomorrow" 


January  31  - February  3, 1995 
San  Francisco  Moscone  Convention  Center 


Conference  Sponsors  (partial  list) 


AmFar  (American  Foundation  for  AIDS  Research) 

American  Association  of  Physicians  for  Fluman  Rights 

American  Hospital  Association 

American  Medical  Association 

American  Nurses  Association 

Association  of  Nurses  in  AIDS  Care 

California  Academy  of  Family  Physicians 

California  Association  of  Hospitals  and  Health  Systems 

California  Association  of  Public  Hospitals 

California  Department  of  Health  Services 

California  Medical  Association 

California  Nurses  Association 

In  ter  national  Society  for  AIDS  Education 

Kaiser  Family  Foundation 

Kaiser  Permanente  Northern  California 

Levi  Strauss  Foundation 


National  Association  of  Counties 
National  Association  of  People  with  AIDS 
National  Association  of  Social  Workers 
National  Catholic  AIDS  Network 
National  Coalition  of  Hispanic  Health  and 
Human  Services  Organizations  (COSSMHO) 
National  Hospice  Organization 
National  Minority  AIDS  Council 
San  Francisco  Department  of  Public  Health 
San  Mateo  County  AIDS  Program 
United  States  Conference  of  Mayors 
University  of  California  EPI  Center  at 
San  Francisco  General  Hospital 
University  of  California  San  Francisco/ 

AIDS  Health  Project 

Visiting  Nurses  and  Hospice  of  San  Francisco 


The  primary  goal  of  this  Conference  is  to  provide  opportunities  for  discussion  among 
health  care  service  providers,  policy  makers,  funders,  educators  and  program  administrators,  and  persons 
living  with  HIV  to  find  the  best  means  to  meet  the  special  challenges  which  the  HIV/AIDS  epidemic  poses. 


The  Conference  is  especially  relevant  for: 

• nurses  • dentists 

• pharmacists  • social  workers 

• public  health  agencies  • program  administrators 

• mental  health  practitioners  • government  and  community  leaders 

community-based  and  HIV/AIDS  service  organizations,  administrators  and  caregivers 

• hospital  service  and  planning  managers 


physicians 
policy-makers 
health  care  providers 
people  with  HIV/AIDS 


Plenary  Sessions,  nearly  100  Workshops,  and  nine  Intensive  Workshops  are  presented  for  various  levels  of 
attendee  knowledge  and  expertise  and  bring  attention  to  HIV/AIDS  issues  in  five  Conference  tracks: 

• Policy  and  Administration  • Prevention  and  Education  • Care  and  Services 

•Treatment  • Cultural  Issues 

Special  events  include:  Roundtable  Talks,  Poster  Sessions,  Film  and  Theater  Festivals,  an  AIDS  in  the  Arts  Display, 
Resource  Center  Exhibits,  an  HIV/AIDS  Book  Fair,  and  a display  of  The  NAMES  Project  AIDS  Memorial  Quilt. 


Confirmed  Speakers  To  Date  (partial  list) 

Inge  Corless,  PhD,  RN,  FAAN,  Massachusetts  General  Hospital,  Institute  of  Health  Professions,  Boston,  MA 
Elaine  Daniels,  MD,  PhD, Chief,  Health  Professions,  HIV  Education  Branch,  U.S.  Public  Health  Service,  Rockville,  MD 
Donald  P.  Francis,  MD,  DSc,  Genentech,  South  San  Francisco,  CA 
Loretta  Sweet  Gemmott,  RN,  PhD,  FAAN,  Assoc.  Professor  & Dir.  of  Center  for  AIDS  Research, 

School  of  Nursing,  Columbia  University,  NYC 

Philip  R.  Lee,  MD,  Assistant  Secretary  for  Health,  Dept,  of  Health  and  Human  Services,  Washington,  DC 
Jeff  Levi,  AIDS  Action  Council,  Washington,  DC 
Mervyn  F.  Silverman,  MD,  MPH,  President,  AMFAR,  Los  Angeles,  CA 
Richard  L.  Sowell,  PhD,  RN,  FAAN,  AID  Atlanta,  Inc.,  Atlanta,  GA 
Paul  Volberding,  MD,  Professor  of  Medicine,  University  of  California  San  Francisco.  Director,  AIDS  Program, 

San  Francisco  General  Hospital,  CA 


Applications  have  been  submitted  for  up  to  20.5  hours  of  CME  and  CEU  credit  for  physicians,  nurses  and  social  workers 


For  general  information,  to  register  or  exhibit,  contact: 

KREBS  Convention  Management  Services  • 555  DeHaro  Street,  Suite  200,  San  Francisco,  CA  94107-  2348  • Phone:  415/255-1297  Fax:  415/255-8496 


PROGRAM  PROFILE 
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USC  Physician  Access  and 
Communication  Exchange 
is  sponsored  by 
USC  University  Hospital, 
Childrens  Hospital  Los  Angeles, 
The  Doheny  Eye  Institute 
and  The  Kenneth  Norris  Jr. 
Cancer  Hospital.  USC  PACE  is 
designed  exclusively  for  use 
by  physicians  and  their 
office  staffs. 


1.800.ASK.PACE 


Center  for 
Arthritis  and 
Joint  Implant  Surgery 


t 

9 he  Center  for  Arthritis  and  Joint  Implant  Surgery 
ffi  at  USC  University  Hospital  is  dedicated  to 
bringing  patients  the  combined  proficiency  of 
an  experienced  team,  plus  the  distinct  advantage  of  a 
university-based  research  program. 


A Team  Approach 

Difficult  and  complex  surgical  procedures  for  the  treatment  of  arthritis 

and  joint  replacements  are  offered  at  the  Center.  The  staff  has  been 

working  together  as  a team  for  10  years  and  participates  in: 

• Surgical  evaluation  and  planning 

• Pre-operative  patient  education  and  medical  evaluations 

• Post-operative  pain  management  and  rehabilitation 

• Extended  care  rehabilitation/management 

• Close  contact  with  referring  physicians 

• Grand  rounds  for  physicians 

Research  Advantage 

The  Center  conducts  continuing  research  in  the  field  of  arthritis  and 

joint  implant  surgery,  specifically: 

• Research  into  coatings  along  the  surfaces  of  implants  that  increase  the  I 
ability  of  the  implant  to  stay  bonded  with  bone. 

• Research  into  articular  surfaces  that  decrease  wear  and  increase  lon- 
gevity of  implants. 

• Development  of  medicines  that  accelerate  the  healing  process  of  bone 
around  implants  and  secure  prosthesis  to  bone. 

• Ongoing  design  and  development  of  new  implant  systems  incorporat- 
ing advances  in  metallic  alloys  and  plastic  technology. 

• Development  of  surgical  techniques  that  minimize  muscular  and  liga- 
ment damage. 


USC  University  Hospital 


University  of  Southern  Californi 


#/  use  UNIVERSITY  HOSPITAL 

Richard  K.  Earner  Medical  Plaza 
We’re  advancing  medicine. 

A National  Medical  Enterprises  Medical  Center 


Lawrence  D.  Dorr,  M.D.,  director  of  the  Center  for  Arthritis  and 
Joint  Implant  Surgery  at  USC  University  Hospital,  and  professor  of 
\ Orthopaedic  Surgery  at  the  University  of  Southern  California  School 
Rife  jr  of  Medicine,  is  a leader  in  joint  replacement  research,  authoring 
" more  than  100  scientific  articles.  He  has  extensive  surgical  experi- 
ence in  joint  replacement,  which  includes  2,500  hip  and  knee 
replacements  in  the  past  decade  alone.  He  was  named  in  the  text 
' \ of  “Best  Doctors  in  America  for  1992-1993 

Dr.  Dorr  was  the  designer  for  tin  APR  hip  system,  a piontei  in 
^ hone  ingrowth  fixation.  He  also  designed  the  Apollo  Hip  and  Knee 

Systems,  which  are  modern  cemented  implants  designed  for  economi- 
cal longevity. 


Edward  J McPherson,  M.D.,  assistant  professor  of  Orthopaedic 
Surgery  at  the  University  of  Southern  California  School  of  Medicine, 
is  a member  of  the  Center  for  Arthritis  and  Joint  Implant  Surgery  at 
USC  University  Hospital.  Dr.  McPherson  will  head  the  revision  serv- 
ice at  the  Center. 

Dr.  McPherson's  research  interests  include  hip  pain  in  athletes, 
the  study  of  surface  coatings  to  enhance  bone  ingrowth  fixation  in  hip 
and  knee  replacements,  and  the  study  of  articular  surface  coatings  to 
reduce  friction  and  wear.  Additionally,  Dr.  McPherson  has  special- 
ized interest  and  training  in  revision  arthroplasty  of  the  hip  and  knee, 
as  well  as  experience  with  reconstruction  and  replacement  of  the 
shoulder  and  elbow. 


Desmond  M.  Dali,  M.D.,  F.R.C.S.,  professor  of  Clinical  Ortho- 
paedics at  the  University  of  Southern  California  School  of  Medicine, 
is  a member  of  the  Center  for  Arthritis  and  Joint  Implant  Surgery  at 
USC  University  Hospital. 

Dr.  Dali  has  several  major  areas  of  research  interest,  including 
reconstructive  surgery  of  the  hip  and  knee,  comparative  functional 
evaluation  of  different  antero-lateral  approaches  to  the  hip  joint  in 
total  hip  replacements,  and  the  effect  of  muscular  activity  on  the  hip 
and  endoprosthesis  fixation.  He  also  is  investigating  new  fixation 
techniques  in  high  tibial  osteotomy  and  development  of  new  tech- 
niques of  internal  fixation  of  long  bones. 


Ichool  of  Medicine 


Physician 
Access  and 
Communication 
Exchange 


USC  PACE 

USC  PHYSICIAN  ACCESS 
AND  COMMUNICATION 
EXCHANGE 

1.800.ASK.PACE 

Designed  by  doctors  for  doctors 
as  an  easy.  fast,  convenient 
and  free  means  to  contact  our 
faculty  and  services. 

3 

Consultations  regarding 
specific  patient  care  issues 

3 

Information  about 
research  programs  and 
medications 

3 

Information  about 
Continuing  Medical 
Education  (CME) 

3 

Access  to  the  extensive 
Norris  Medical  Library 

3 

Assistance  in  arranging 
patient  transfers  for 
treatment  or  diagnosis, 
via  helicopter  transfer 
if  necessary 

3 

Exchanging 
information  about 
referred  patients 

3 

Access  to  physicians  at 
Childrens  Hospital 
Los  Angeles, 

Doheny  Eye  Institute, 
Kenneth  Norris  Jr. 
Cancer  Hospital  and 
CISC  University  Hospital 

3 

Physician  referrals 
respected 

Your  calls  are  answered 
by  a specially  trained 
PACE  representative,  who 
uses  a computerbased 
tracking  system  to  locate 
faculty  members  quickly. 
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January  23-27 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children's  Hospital  San  Diego  at  Town  and  Country  Hotel.  San 
Dieeo.  Mon-Fri.  S395.  Contact:  Children's  Hospital.  MC  5016.  3020  Chil- 
dren's Way.  San  Diego  92123.  (619)  495-4940. 

February  4 — Update  in  Behavioral  and  Developmental  Pediatrics.  UCSF 
at  Millberry  Union  Conference  Center.  San  Francisco.  Sat.  6.5  hrs.  SI  10. 
Contact:  UCSF. 

February  20-22 — Pediatrics  Update  1995.  Continuing  Medical  Education 
Associates  at  Hotel  del  Coronado.  San  Diego.  Mon-Wed.  20  hrs.  S450. 
Contact:  Jacqueline  Shiller.  PO  Box  84296.  San  Diego  92138.  (619)  223- 
2997. 

March  3-5 — Current  Concepts  in  Pediatric  Medicine.  Children's  Hospital 
San  Diego  at  Catamaran  Resort  Hotel.  San  Diego.  Fri-Sun.  S365.  Contact: 
Children's  Hospital.  3020  Children's  Way,  San  Diego  92123.  (619)  576- 
4072. 

March  3 1 -April  1 — Pediatric  Dermatology  for  the  Practitioner.  Children's 
Hospital  and  Health  Center  and  UCSD  at  Hy  att  Regency.  La  Jolla.  Fri-Sat. 
12.75  hrs.  S245.  Contact:  Children's  Hospital.  3020  Children's  Way-5021. 
San  Diego  92123.  (619)576-4072. 

May  4-6 — 28th  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics UCSF  at  Fairmont  Hotel.  San  Francisco.  Thurs-Sat.  Contact: 
UCSF. 

June  23-25 — Current  Concepts  in  Pediatric  Respiratory  Diseases.  Chil- 
dren's Hospital  San  Diego  and  UCSD  at  San  Diego  Princess  Resort.  Fri- 
Sat.  16  hrs.  Contact:  Children's  Hospital.  3020  Children's  Way-5021.  San 
Diego  92123.  (619)  576-4072. 


PSYCHIATRY 

January  22-27 — 21st  Annual  Midwinter  Program  for  Psychiatrists.  L CD 

at  Incline  Village.  Nevada.  Sun-Fri.  25  hrs.  Contact:  UCD. 

February  23-26 — Breakthroughs  in  Psychiatry  and  the  Law:  Dangerous- 
ness and  Its  Discontents.  UCSD  at  La  Jolla  Marriott.  Thurs-Sun.  15.5  hrs. 
$310.  Contact:  UCSD. 

March  31  -April  2 — West  Coast  Psychiatry  Board  Review  : Preparation  for 

Part  II  UCSD  at  La  Jolla  Marriott.  Fri-Sun.  16  hrs.  S525.  Contact: 
UCSD. 


KEY  TO  ABBREVIATIONS 

CMA:  California  Medical  Association 

Contact:  Continuing  Medical  Education.  California  Medical  Association. 
PO  Box  7690.  San  Francisco  94 1 20-7690.  (415)  541-0900. 

CPMC:  California  Pacific  Medical  Center 

Contact:  Continuing  Education,  California  Pacific  Medical  Center.  PO  Box 
7999.  San  Francisco  94120.  (415)  923-3441. 

DREW  Charles  R.  Drew  Postgraduate  Medical  School 

Contact:  Herbert  M.  Thomas.  MD.  MPH.  Director  of  CME.  Office  of  Con- 
tinuing Education.  Charles  R.  Drew  Postgraduate  Medical  School.  1621  East 
120th  St.  Los  Angeles  90059.  (213)  603-3183. 

LLU:  Loma  Linda  University 

Contact:  Patt\  W right.  Manager  of  CME  Programs.  (909)  824-4963. 

STAN : Stanford  University 

Contact:  Eduard  Rubenstein.  MD.  Associate  Dean  for  Postgraduate  Edu- 
cation. Medical  School  Office  Building.  Suite  X-365.  Stanford  94305-61 14. 
(415)723-5594. 

UCD:  University  of  California.  Davis 

Contact:  Ruth  Fervok.  Director.  Office  of  Continuing  Medical  Education. 
University  of  California.  Da\is.  School  of  Medicine.  2701  Stockton  Blvd. 
Sacramento  95817.  (916)  734-5390. 

UCI:  University  of  California.  Irvine 

Contact:  Melv  in  I.  Marks.  MD.  Director.  Memorial/UCI  Center  for  Health 
Education.  Long  Beach  Memorial  Medical  Center.  2801  Atlantic  Ave.  PO 
Box  1428.  Long  Beach,  California  90801-1428.  (213)  595-3811. 

UCLA:  Uni\ersit\  of  California.  Los  Angeles  Extension 

Contact:  Martin  D.  Shickman.  MD.  Director.  Continuing  Education  in 
Medicine  and  the  Health  Sciences.  PO  Box  24902.  UCLA,  Los  Angeles 
90024.  (310)  825-8423. 

UCSD:  University  of  California.  San  Diego 

Contact:  Office  of  Continuing  Medical  Education.  University  of  California. 
San  Diego.  School  of  Medicine(M-017),  La  Jolla  92093.  (619")  534-3940. 
UCSF:  University  of  California.  San  Francisco 

Contact:  Janet  Johnson.  Administratis  e Director.  Extended  Programs  in 
Medical  Education.  School  of  Medicine.  University  of  California.  San  Fran- 
cisco 94 1 43.  (415)  476-425 1 . 

USC:  University  of  Southern  California 

Contact:  Phil  R.  Manning.  MD.  Associate  Dean.  Postgraduate  Disision. 
University  of  Southern  California  School  of  Medicine.  1975  Zonal  Ave. 
KA.M314.  Los  Angeles  90033.  (800)  872-1 1 19. 


PULMONARY  MEDICINE 

January  26-28 — Pulmonary  Medicine  and  Surgery:  New  Approaches  to 
Diagnosis  and  Treatment.  UCSD  at  Hotel  del  Coronado.  Thurs-Sat.  18 
hrs.  $500.  Contact:  UCSD 

January  28 — Rhinitis — Sinusitis  and  Atopic  Dermatitis:  Evaluation. 
Treatment.  Mechanisms,  and  Relevance  to  Asthma.  Huntington 
Memorial  Hospital  at  Braun  Auditorium.  Pasadena.  Sat.  Vi\ian  Nlishalany. 
39  Congress  St.  Ste  301.  Pasadena  91 105.  (818)  397-3383. 

February  3-5 — Diagnosis  and  Management  of  Respiratory  Diseases.  Med- 
ical Education  Resources  at  Sheraton  Desert  Inn.  Las  Vegas.  Nevada.  Fri- 
Sun.  12  hrs.  Contact:  Karen  DeBont.  1500  W Canal  Ct.  Ste  500.  Littleton. 
CO  80120^4528. 


RADIOLOGY 

March  5-9 — Neuro  and  Musculoskeletal  MR.  UCSD  at  Hotel  del  Coronado. 
San  Diego.  Sun-Thurs.  30  hrs.  S600.  Contact:  Daw  ne  Rvals.  Ry  als  & 
Associates.  PO.  Box  1925.  Roswell.  GA  30077-1925.  (4(44)  641-9773. 

March  5-10 — General  Radiology  Review.  UCLA  at  Guest  Quarters  Suite 
Hotel.  Santa  Monica.  40  hrs.  S420.  Contact:  UCLA. 

March  5-10 — Magnetic  Resonance  Imaging  of  the  Brain.  Spine,  and  Mus- 
culoskeletal System.  UCSD  at  Hotel  del  Coronado.  Sun-Fri.  30  hrs.  S625. 
Contact:  UCSD. 

March  10-12 — Musculoskeletal  Imaging.  UCSD  at  Hotel  del  Coronado.  Fri- 
Sun.  Contact:  UCSD. 

March  13-15 — 15th  Annual  Current  Approaches  to  Radiation  Oncology. 
Biology,  and  Physics.  UCSF  at  Hotel  Nikko.  San  Francisco.  Mon-Wed. 
18  hrs.  S350.  Contact:  UCSF. 

April  16-21 — 15th  Annual  Residents'  Radiology  Review  Course.  UCSD  at 
Hotel  del  Coronado.  San  Diego.  Sun-Fri.  41  hrs.  S600.  Contact:  Dau  ne 
Rvals.  P.O.  Box  1925.  Roswell.  GA  30077-1925.  (404)  641-9773. 

April  21 — Interventional  Radiology.  UCSD  at  Hotel  del  Coronado.  San 
Diego.  8 hrs.  SI 35.  Contact:  Davvne  Rvals.  P.O.  Box  1925.  Roswell.  GA 
30077-1925.  (404)  641-9773. 

April  21-23 — Mammography  Update  and  Review.  UCSD  at  Hotel  del 
Coronado.  San  Diego.' Fri-Sun.  16  hrs.  S350.  Contact:  Daw  ne  Rvals.  P.O. 
Box  1925.  RoswelLGA  30077-1925.  (404)  641-9773. 


SLEEP  MEDICINE 

January  28 — Sleep  Medicine:  Practices  for  the  21st  Century.  Scripps  Clinic 
and  Research  Foundation  at  La  Jolla.  Sat.  7 hrs.  Contact:  Scripps  Clinic. 
10666  N Torres  Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 


SURGERY 

January  13-14 — What's  New  in  General  Surgery:  17th  Annual  Postgrad- 
uate Course.  UCD  at  Hyatt  Hotel.  Sacramento.  15  hrs.  Contact:  UCD. 

January  13-15 — Annual  Meeting  of  the  California  Association  of  Neuro- 
logical Surgeons:  Health  Care  Reform.  California  Association  of  Neuro- 
logical Surgeons  at  Four  Seasons  Hotel.  Newport  Beach.  Fri-Sun.  7 hrs. 
Laurie  Alexander.  (916)  971-3524. 

February  3-4 — Colon  and  Rectal  Surgery . USC  at  Ritz-Carlton  Huntington 
Hotel.  Pasadena.  Fri-Sat.  Contact:  USC. 

February  6-10 — 18th  Annual  San  Diego  Postgraduate  Assembly  in 
Surgery.  UCSD  at  Hyatt  Islandia.  San  Diego.  Mon-Fri.  26  hrs.  S475.  Con- 
tact: UCSD. 

February  1 1-12 — Endoscopic  Plastic  Surgery  and  Bey  ond  UCSD  at  BSB 
and  Thornton  Hospital.  La  Jolla.  Sat-Sun.  13  hrs.  S1250.  Contact:  UCSD. 

March  24-25 — 7th  Annual  Sy  mposium  on  Aesthetic  Surgery  of  the  Face. 

UCSF  at  San  Francisco.  Fri-Sat.  Contact:  UCSF. 

April  20-22 — Postgraduate  Course  in  General  Surgery.  UCSF  at  Ritz- 
Carlton  Hotel.  Nob  Hill.  San  Francisco.  Thurs-Sat.  Contact:  UCSF. 

April  29-30 — Endoscopic  Plastic  Surgery  and  Beyond.  UCSD  at  UCSD 
BSB  and  Thornton  Hospital.  La  Jolla.  Sal-Sun.  i3  hrs.  SI 250.  Contact: 
UCSD. 


GENERAL/MULTIDISCIPLINARY 

February  13-16 — Topics  in  Clinical  Medicine:  Evidence  Based  Care  Con- 
ference. Group  Health  Cooperative  of  Puget  Sound  at  Royal  Waikoloan. 
Kona.  Hawaii.  Nlon-Thurs.  19  hrs.  S450.  Contact:  Group  Health  Coopera- 
tive. CEB- 1. 201  16th  Ave  E.  Seattle.  WA  98112.  (206)  326-3441. 

(Continued  on  Page  558) 
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The  Best  Thing  for  Your  Property 
May  Be  Never  Having  to  Manage  It  Again. 

Prodesse  Property  Group  = 

► Professional:  We  take  our  job  of  managing  your  investment 
property  very  seriously.  Our  mission:  Meeting  your  individualized 
property  management  needs  according  to  your  investment  goals. 

► Responsive:  Services  like  daily  cash  flow  management,  weekly 
property  inspections,  monthly  operating  statements,  and  annual 
budget  development  help  us  to  help  you  stay  on  top  of  your  resi- 
dential property  investments. 

► Specialists:  Residential  property  management  is  our  full-time 
job — so  it  isn't  yours. 

Call  Prodesse  Property  Group  today  to  discuss  how  we  can  help  you. 

•Phone:  (415)578-9661  • Fax:  (415)574-7151 


LetterPlus  Graphics 


can  lead  you  in  the  right  direction 
with  your  healthcare  signage  needs. 


FIRST  FLOOR 


► ADMITTING 


► OUTPATIENT  CHECK-IN 


► ELEVATORS 


► RESTROOMS 


► EMERGENCY  ROOM 


► X-RAY 


Specializing  in: 

• ADA  Compliance 

• Facility  "Way  Finding"  Systems 

• Graphic  Design  and  Image 


Call  your  signage  consultant  today  at  (800)458-2600. 
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February  13-17— Physician  Heal  Thyself.  UCSD  at  Sheraton  Harbor  Island, 
San  Diego.  Mon-Fri  Contact:  UCSD. 

February  16-19 — 2nd  International  Congress  on  Vitamins  and  Biofaetors 
in  Life  Science.  Thurs-Sun.  Contact:  Scripps  Clinic.  10666  N Torrey  Pines 
Rd.  La  Jolla  92037.  (619)  554-8556. 

February  1 8-2 1 - Molecular  Approaches  to  Laboratory  Diagnosis.  UCSF 
at  Ritz-Carlton.  San  Francisco.  Sat-Tues.  Contact:  UCSF. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation.  1577  E Chevy  Chase,  Glendale  91206.  (213)  245- 
8505. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1 850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


January  28-February  2—  24th  Annual  Mid-Winter  Conference  of  Colorado 
Ophthalmologieal  Society.  Sheraton  Steamboat.  Steamboat  Springs.  Sun- 
Thurs.  Contact:  David  R Scott.  (800)  394-4968 

February  20-24 — 19th  Midwinter  Symposium  on  Practice  Surgical  Chal- 
lenges in  Otolaryngology.  University  of  Illinois  College  of  Medicine  at 
Snowmass.  Mon-Fri.  Contact:  Jane  Whitener.  (312)  996-5751 

February  26-March  3 — Ninth  Annual  Cardiology  for  the  Clinician  Confer- 
ence: Practical  Guidelines  for  Merging  Advances  in  Cardiology  and 
Bedside  Medicine.  University  of  Illinois  College  of  Medicine  at  Snow- 
mass.  Mon-Fri.  Contact:  Sue  Talbert.  (312)  996-4631 

March  5-10 — 15th  Annual  Keystone  ENT  Conference.  University  of  Ne- 
braska Medical  Center  at  Keystone  Resort.  Keystone.  Sun-Fri.  Contact:  U 
of  Nebraska  Medical  Center.  (402)  559-4152  or  (800)  642-1095;  FAX 
(402)559-5915. 

March  12-15 — 5th  International  Conference  on  Pulmonary  Rehabilita- 
tion and  Home  Ventilation  National  Jewish  Center  for  Immunology  and 
Respiratory  Medicine  and  American  Association  for  Respiratory  Care  at 
Hyatt  Regency.  Denver.  Sun-Wed.  Contact:  Adele  Gelfand.  (303)  398- 
1359  or  270-2171. 

July  28-August  1 — 80th  Annual  Summer  Conference.  Colorado  Ophthal- 
mological  Society  at  Sheraton  Steamboat  Resort.  Steamboat  Springs  Fri- 
Tues.  Contact:  David  R.  Scott.  (800)  394-4968:  FAX  (303)  438-9602. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center.  Wheat  Ridge.  Contact:  Jean  A.  Kline.  (303)  425-295 1 . 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  Soci- 
ety of  Neurologists,  (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Pow- 
ell. (303)629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  270-6761 


IDAHO 


February  17-19 — Ada  County  Medical  Society — 36th  Annual  Medical 
Winter  Clinics — From  Trauma  to  Rehab.  Shore  Lodge  Inn.  McCall. 
Fri-Sun.  9 hrs.  $125,  members:  $175.  nonmembers.  Contact:  Ada  County 
Medical  Society.  Box  2668.  Boise  83701;  Judy  Bamingham.  (208)  336- 
2930  or  Marie  Chester,  (208)  386-2135. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME  re- 
quirements of  the  New  Mexico  Board  of  Medical  Examin- 
ers, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution for  current  details. 


April  22 — New  Mexico  Society  of  Anesthesiologists — Annual  Meeting 

Hilton  Hotel  of  Santa  Fe.  Sat.  Contact:  Lynette  Hanks.  7770  Jefferson  NE. 
Ste  400.  Albuquerque  87109.  (505)  828-0237  or  (800)  748-1596. 

July  3-7 — Santa  Fe  Breast  Imaging.  Eldorado  Hotel.  Santa  Fe.  Contact: 
Dawne  Ryals.  Ryals  & Associates,  PO  Box  1925.  Roswell.  GA  30077- 
1925. 

July  7-9 — Health  Care  Revolution:  Where  Do  We  Go  From  Here?  Eldo- 
rado Hotel.  Santa  Fe.  Contact:  Dawne  Ryals,  Ryals  & Associates.  PO  Box 
1925.  Roswell.  GA  30077-1925.  (404)  641-9773. 

August  3-6 — Sport  Medicine  and  Imaging.  Eldorado  Hotel.  Santa  Fe.  Con- 
tact: Dawne  Ryals.  Ryals  & Associates.  PO  Box  1925,  Roswell.  GA 
30077-1925  (404)641-9773. 

August  7-11-  Imaging  1995  Eldorado  Hotel.  Santa  Fe.  Contact:  Eldorado 
Hotel.  Santa  Fe.  Contact:  Dawne  Ryals.  Ryals  & Associates.  PO  Box 
1925.  Roswell,  GA  30077-1925.  (404)  641-9773. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME.  PO  Box 
713,  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring  in- 
stitution. 


January  17-22-  Advances  in  Craniofacial/Oculoplastic  and  Facial  Aes- 
thetic Surgery.  University  of  Utah  School  of  Medicine  at  the  Cliff  Lodge 
at  Snowbird.  Tues-Sun.  24  hrs.  $525.  Contact:  UUSM. 

January  23-27 — Workshops  in  Advances  MR  Imaging,  Head  and  Neck 
Imaging,  and  Neuroradiology.  University  of  Utah  School  of  Medicine 
Mon-Fri.  Contact:  UUSM. 

February  6-10 — Surgical  Pathology.  University  of  Utah  School  of  Medicine 
at  the  Yarrow  Hotel.  Park  City.  Mon-Fri.  20  hrs.  $550  Contact:  UUSM. 

February  20-24 — Workshops  in  Advanced  MR  Imaging,  Head  and  Neck 
Imaging,  and  Neuroradiology.  University  of  Utah  School  of  Medicine. 
Mon-Fri.  Contact:  UUSM. 

(Continued  on  Page  560) 
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Remember, 

It's  Time  to  Send  in  Your  CME  Forms. 


The  California  Medical  Association  (CMA)  is  encour- 
aging its  members  as  well  as  nonmember  physicians 
to  respond  to  the  CME  Certification  Program's  mailing 
of  its  annual  continuing  medical  education  (CME) 
reporting  form,  scheduled  for  this  month. 

In  its  25th  year,  the  Certification  Program  continues 
to  provide  physicians  with  a system  of  documenting 
and  verifying  participation  in  Category  1 approved, 
post-graduate  education  and  other  acceptable 
Category  1 CME. 

Physicians  using  this  service  compile  a yearly 
summary  of  their  CME  activities  to  report  to  CMA. 
Courses  and  hours  are  verified  for  compliance  to 
CME  standards  as  set  by  CMA  and  the  Medical 
Board  of  California  (MBC).  Acknowledgement  letters 
are  mailed  within  four  to  six  weeks.  MBC  endorses 
participation  in  the  CME  Certification  Program  for 
meeting  state  relicensing  requirements.  Annual  re- 
porting satisfies  eligibility  for  CMA's  Certificate  in 
Continuing  Medical  Education  and  the  American 
Medical  Association's  Physician  Recognition  Award. 
Physicians  also  may  obtain  documentation  or  instruct 
institutions  to  request  CME  records  directly  from  CMA 
for  hospital,  HMO,  or  PPO  credentialing,  and  to  re- 
new membership  in  medical  specialty  organizations. 

CMA  members  are  entitled  to  free  docu- 
mentation of  CME  activity;  nonmembers  are 
charged  a fee  of  $39.  For  medical  staffs  who  wish  to 
request  physician  CME  records,  fax  or  write  a letter 
which  states  the  year(s)  for  which  documentation  is 
needed.  Include  the  physician's  California  license 
number  and  a signed  release  form.  Also  specify 
whether  a report  of  hours  and/or  copies  of  reporting 
forms  are  needed.  A processing  fee  will  be  assessed. 

As  a reminder,  CMA  cautions  physicians  to  select 
CME  activities  carefully.  To  avoid  attending  "bogus" 
CME  courses,  physicians  should  look  for  the  CME 
logo  and/or  language  identifying  the  provider  as 
CMA  or  ACCME  accredited.  Only  CME  accredited 
programs  are  eligible  for  Category  1 credit  hours.  Be 
wary  of  statements  indicating  that  CME  credit  "is  be- 
ing applied  for"  or  "will  be  available"  or  that  an 
organization  is  in  the  process  of  applying  for  accred- 
itation. These  statements  are  worded  so  that  physic- 
ians are  misled  into  thinking  that  Category  1 credit 
will  be  awarded. 

For  more  information  on  the  CME  Certification 
Program  and  licensing,  waiver  requirements,  avail- 
able CME  courses  and  accredited  providers,  contact 
Karen  Williams,  CME  Certification, 

P.0.  Box  7690,  San  Francisco  94120. 

ph  (415)  882-5 1 83;  fx  (415)  882-3332. 


California  Medical  Association  announces 

CAPITATION  CONTRACTING 

Avoiding  the  Pitfalls... 

...  Attaining  the  Profits! 

9:00  AM  TO  4:00  PM 

SAN  DIEGO,  January  1 3 
PASADENA,  January  1 8 
LONG  BEACH,  January  19 
ORANGE,  January  20 
SACRAMENTO,  January  25 
MODESTO,  January  26 
SAN  JOSE,  January  27 
SAN  FRANCISCO,  January  28 
CHICO,  January  31 

■ Successful,  easy  to  implement 
contracting  strategies 

■ Cost  accounting  to  determine 
break-even,  profit  or  loss 

■ Restructuring  the  practice  for 
Capitation 

For  More  Information,  Please  Call:  (800)  795-2262 


California  Medical  Association  announces 

VPIIATE  l»»S 

MEIMCAIIE  / CI»T  / IC»~» 

a One-Day  Workshop 
9:00  AM  TO  4:00  PM 

SAN  FRANCISCO,  January  17 
SACRAMENTO,  January  18 
SAN  JOSE,  January  19 
SAN  DIEGO,  January  24 
LOS  ANGELES,  January  25 
ORANGE,  January  26 
VENTURA,  January  27 

i The  Latex!  in  Medicare 
Policies  mill  Liiivk 

tV  Medicare  Fee  Schedule 
Cliamie* 

★ CI»T  and  Sew 

and  IBevixed  Codex 

For  More  Information,  Please  Call:  (800)  795-2262 
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The  December 

California 

Physician 

brings  you  . . . 
Features 

Serving  The  Underserved.  Profiles  of  physi- 
cians who  volunteer  their  skills  to  treat  needy 
patients. 

Ten  Minutes  With  . . . David  Smith,  M.D.  The 
founder  of  the  Haight-Ashbury  Free  Clinics 
talks  about  community  service  and  medicine. 

Ethnic  Differences  And  Medical  Treatment — 
Where  Are  Your  Patients  Coming  From? 
Recognizing  differences  between  patients'  and 
physicians’  health  care  beliefs  helps  physicians 
secure  treatment  consent  and  compliance. 

Criminal  Law  And  The  Medical  Professional. 

A step-by-step  description  of  what  happens 
when  a physician  becomes  the  subject  of  a 
criminal  investigation. 


CP  Reports , including: 

MBC  must  release  list  of  disciplined  MDs 
to  media 

Medical  students  and  MDs  protest  handgun 
manufacturing 

Practice  Q & A:  Handling  workers'  comp 
billings 

Gay  physicians’  group  ‘comes  out' 

Passion  for  movies  turns  into  side  career 
for  MD 

National  eye  care  project  cares  for  older  adults 

San  Diego  physicians  train  Mexican  emergency 
personnel 

. . . and  more 
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MEDICAL  GRAND  ROUNDS 

Weekly — Internal  Medicine  Grand  Rounds,  Psychiatry  Grand  Rounds,  OB/ 
GYN  Grand  Rounds.  Pediatric  Grand  Rounds.  Contact:  UUSM,  Office  of 
CME,  (801)581-8664. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital.  300  N Hospital  Dr.  Price  84501 . (801 ) 637-4800. 

DM:  Dixie  Medical  Center,  544  S 400  East,  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East,  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHP  of  Utah,  35  W Broadway.  Salt  Lake  City  84101.  (801)  355-1234. 

ITS:  Intermountain  Thoracic  Society,  1616  S 11th  East,  Salt  Lake  City  84105. 

(801)484-4456. 

LDSH:  LDS  Hospital.  8th  Ave  and  “C"  St,  Salt  Lake  City  84143.  (801 ) 321-1 100. 

LRH:  Logan  Regional  Hospital,  1400  N 5th  East,  Logan  84321.  (801)  752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd.  Ogden  84409.  (801 ) 625- 

2694. 

MVH:  Mountain  View  Hospital,  1000  E Highway  6.  Payson  84651.  (801)  465-9201. 

OSS:  Ogden  Surgical-Medical  Society.  PO  Box  9311,  Ogden  84409. 

PCMC:  Primary  Children’s  Medical  Center.  100  N Medical  Dr.  Salt  Lake  City  841 13. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital,  3460  S 4155  West.  West  Valley  City  84120.  (801) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  South  1 100  East.  Suite  302. 

Salt  Lake  City  84102.  (801 ) 531-7806. 

UMIA:  Utah  Medical  Insurance  Association.  540  E 500  South,  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society.  540  E 500  South.  Salt  Lake  City  84102.  (801) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine,  Office  of  Continuing  Medical  Educa- 

tion. 50  N Medical  Dr.  Salt  Lake  City  84 1 32.  (80 1 ) 58 1 -8664. 

VAMC:  Veterans  Affairs  Medical  Center,  500  Foothill  Dr.  Salt  Lake  City  84148.  (801 ) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
98121;  or  phone  (206)  441-9762  or  (800)  552-0612. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


January  26 — Cancer  Care  Symposium.  Seattle.  Thurs.  Contact:  Providence, 
(206)  320-2552. 

March  2 — Emergency  Response  in  the  Workplace:  An  Occupational 
Health  Nursing  Update.  Seattle.  Thurs.  Contact:  Northwest  Center  for 
Occupational  Health  and  Safety,  (206)  543-1069. 

April  13 — Advances  in  Occupational  and  Environmental  Medicine.  Seat- 
tle. Thurs.  Contact:  Northwest  Center  for  Occupational  Health  and  Safety, 
(206)543-1069. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education,  Dept, 
of  Pathology,  Harborview  Medical  Center.  325  Ninth  Avenue.  Seattle.  WA  98104.  (206) 
223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  South 
Ninth.  No.  203.  Tacoma.  WA  98405.  (206)  627-7137. 

U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine.  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER) — Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center,  PO  Box  900.  Seattle,  WA 
98111.(206) 223-6898. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education,  2033 
Sixth  Ave,  Suite  1 100,  Seattle.  WA  98121.  (206)  441-9762.  ♦ 
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California  Medical  Association 

Brechner,  Verne  L.,  Santa  Monica.  Died 
Sep  1 1,  1994,  aged  70.  Graduate  of  Washington 
University  School  of  Medicine,  St  Louis, 
Missouri,  1948.  Licensed  in  California  in  1953. 
Dr  Brechner  was  a member  of  the  Los  Angeles 
County  Medical  Association. 


Falkner,  Robert  E„  Stockton.  Died  Oct  9, 
1994,  aged  54.  Graduate  of  Northwestern 
University  Medical  School,  Chicago,  Illinois, 
1966.  Licensed  in  California  in  1967.  Dr  Falkner 
was  a member  of  the  San  Joaquin  County 
Medical  Society. 

Fisher,  Allan  J,  Palm  Springs.  Died  Mar  27, 
1994,  aged  66.  Graduate  of  University  of 
Rochester  School  of  Medicine,  Rochester.  New 
York,  1952.  Licensed  in  California  in  1954.  Dr 
Fisher  was  a member  of  the  Riverside  County 
Medical  Association. 

a, 

Friedrich,  Erwin  Hans,  Escondido.  Died 
Oct  1994,  aged  86.  Graduate  of  Julius 
Maximilians  University,  Germany,  1944. 
Licensed  in  California  in  1965.  Dr  Friedrich  was 
a member  of  the  San  Diego  County  Medical 
Society. 

;«.■ 

Happee,  Dirk  Jr,  Freedom.  Died  Sep  30, 
1994,  aged  69.  Graduate  of  University  of  Leiden, 
Holland,  1959.  Licensed  in  California  in  1963. 
Dr  Happee  was  a member  of  the  Santa  Cruz 
County  Medical  Society. 

H- 

Heckman,  John  R.,  Marysville.  Died  Sep  24, 
1994,  aged  72.  Graduate  of  University  of 
Vermont  College  of  Medicine.  Burlington,  1951. 
Licensed  in  California  in  1954.  Dr  Heckman  was 
a member  of  the  Yuba-Sutter-Colusa  County 
Medical  Society. 

t*. 

Iverson,  Herman  A.,  Trinidad.  Died  Oct  6, 
1994,  aged  78.  Graduate  of  Johns  Hopkins 
University  School  of  Medicine,  Baltimore, 
Maryland,  1941.  Licensed  in  California  in  1945. 
Dr  Iverson  was  a member  of  the  Humboldt-Del 
Norte  Medical  Society. 


Jantzen,  Roland  R„  Redding.  Died  Oct  14. 
1994,  aged  84.  Graduate  of  University  of 
California,  San  Francisco,  School  of  Medicine, 
1 936.  Licensed  in  California  in  1 936.  Dr  Jantzen 
was  a member  of  the  Shasta-Trinity  County 
Medical  Society. 


Manuele,  Angelo,  Visalia.  Died  Oct  3, 
1994.  aged  66.  Graduate  of  California  College  of 
Medicine,  Irvine,  1962.  Licensed  in  California  in 
1975.  Dr  Manuele  was  a member  of  the  Tulare 
County  Medical  Society. 


Michaels,  Peter  A..  Sacramento.  Died  Aug 
2,  1994,  aged  62.  Graduate  of  Loyola  University 
of  Chicago  Stritch  School  of  Medicine,  Chicago, 
Illinois,  1958.  Licensed  in  California  in  1964.  Dr 
Michaels  was  a member  of  the  Sacramento-El 
Dorado  Medical  Society. 


Michel,  Francis  W..  Mountain  View.  Died 
Sep  25,  1994,  aged  65.  Graduate  of  Washington 
University  School  of  Medicine,  St  Louis, 
Missouri,  1955.  Licensed  in  California  in  1956. 
Dr  Michel  was  a member  of  the  Santa  Clara 
County  Medical  Association. 


Mudry,  Joseph,  Palm  Desert.  Died  Aug  3, 
1994,  aged  81.  Graduate  of  Loma  Linda 
University  School  of  Medicine,  Loma  Linda. 
California,  1939.  Licensed  in  California  in  1939. 
Dr  Mudry  was  a member  of  the  Riverside 
County  Medical  Association. 


Neufeld,  Ronald  Samuel,  San  Diego.  Died 
Sep  17,  1994,  aged  44.  Graduate  of  Case 
Western  Reserve  University  School  of  Medicine, 
Cleveland,  Ohio,  1978.  Licensed  in  California  in 
1980.  Dr  Neufeld  was  a member  of  the  San 
Diego  County  Medical  Society. 


Pambakian,  Robert,  Delmar.  Died  Sep  30, 
1994,  aged  46.  Graduate  of  American  University 
of  Beirut,  1973.  Licensed  in  California  in  1978. 
Dr  Pambakian  was  a member  of  the  San  Diego 
County  Medical  Society. 


Pappenfort,  Roberts  B„  San  Diego.  Died 
Oct  7,  1994,  aged  76.  Graduate  of  Washington 
University  School  of  Medicine,  St  Louis, 
Missouri,  1943.  Licensed  in  California  in  1946. 
Dr  Pappenfort  was  a member  of  the  San  Diego 
County  Medical  Society. 


Denver  Medical  Society 

Bricker,  John  William.  Died  Oct  4,  1994, 
aged  83.  Graduate  of  University  of  Michigan 
Medical  School,  Ann  Arbor,  1940.  Licensed  in 
Colorado  in  1946. 


New  Mexico  Medical  Society 

Bromme,  Dorothy  A..  Santa  Fe.  Died  Oct 
5,  1994,  aged  68.  Graduate  of  University  of 
Colorado  School  of  Medicine,  Denver,  1955. 
Licensed  in  New  Mexico  in  1959.  Dr  Bromme 
was  a member  of  the  Santa  Fe  County  Medical 
Society. 

ts*. 

Spensley,  Robert  D..  Albuquerque.  Died 
Oct  21,  1994,  aged  75.  Graduate  of  New  Mexico 
University  Medical  School,  Albuquerque,  1949. 
Licensed  in  New  Mexico  in  1952.  Dr  Spensley 
was  a member  of  the  Greater  Albuquerque 
Medical  Association. 

;-4, 

Wyoming  Medical  Society 

Werner,  Michael  H.,  Rock  Springs.  Died 
Sep  21,  1994,  aged  50.  Graduate  of  Wayne  State 
University  School  of  Medicine,  Detroit, 
Michigan,  1970.  Licensed  in  Wyoming  in  1978. 
Dr  Werner  was  a member  of  the  Sweetwater 
County  Medical  Society. 
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415/882-5175  (all  orders  must 
be  pre-paid  and  include  sales 
tax). 
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$ 1 00  non-members. 


562 


THE  WESTERN  JOURNAL  OF  MEDICINE 

ISSN  #0093-0415  PUBLISHED  SINCE  1904  TAX  ID  94-0359340 


BUSINESS  AND  SUBSCRIPTION  INFORMATION 


GENERAL  INFORMATION 

For  overnight  and  UPS  deliveries: 

221  Main  St  2nd  Floor 
San  Francisco,  CA  94105 

For  all  other  correspondence: 

P.O.  Box  7602 

San  Francisco,  CA  94120-7602 

Standard  services  provided  by  The  Western  Journal  of  Medi- 
cine are  described  below.  To  obtain  additional  information,  call  the 
following  numbers: 


Editorial  Information (415)  882-5177 

Display  Advertising  Information (415)  882-5178 

Classified  Advertising  Information (415)  882-3376 

Subscription  Information (415)  882-5179 

FAX (415)  882-3379 


SUBSCRIPTIONS 

The  Western  Journal  of  Medicine  is  issued  monthly;  new  vol- 
ume numbers  begin  with  the  January  and  July  issues.  A one-year 
subscription  to  The  Western  Journal  of  Medicine  consists  of 
twelve  issues. 

Rates 

United  States/Canada 


Basic  One  Year  Rate $ 40.00 

Basic  Two  Year  Rate $ 70.00 

Student/Resident  Rate $ 15.00 

Foreign 

Basic  One  Year  Rate $ 70.00 

Basic  Two  Year  Rate $120.00 


Single  or  replacement  copy  of  WJM:  Domestic/Canada  $7.50  per 
issue;  Foreign  $13.50  for  air  mail.  Appropriate  sales  tax  will  be 
added. 

Prices  are  subject  to  change  without  notice. 

PAYMENT 

All  orders  sent  directly  to  WJM  must  be  prepaid  in  US  Dollars 
drawn  on  a US  bank.  (Subscription  agencies  may  accept  other  forms 
of  payment.)  Checks  should  be  made  payable  to  The  Western 
Journal  of  Medicine  and  remitted  to  CIRCULATION.  California 
subscribers  should  add  8.25%  sales  tax.  VISA  and  MasterCard  are 
accepted;  please  include  card  number,  expiration  date  and  signa- 
ture. Allow  6 to  8 weeks  for  delivery  of  your  first  issue.  Questions 
regarding  payment  and  orders  should  be  directed  to  CIRCULA- 
TION, (415)  882-5179. 

CHANGE  OF  ADDRESS 

Please  notify  CIRCULATION  at  least  6 weeks  in  advance  to  avoid 
interruption  of  service.  Provide  the  effective  date  and  an  address 
label  from  WJM  (with  the  old  address).  Call  (415)  882-5179  or 
write  to  the  post  office  box  listed  above,  attention:  Circulation. 


INSTRUCTIONS  FOR  AUTHORS 

Instructions  for  authors  are  published  regularly  in  the  journal  or  can 
be  obtained  by  calling  (415)  882-3375. 

ADVERTISING 

Space  is  available  for  both  display  and  classified  advertisements. 
For  classified  advertising,  call  or  write  CLASSIFIED,  (415)  882- 
3376;  for  display  ads,  contact  ADVERTISING,  (415)  882-5178. 

Display  advertising  policies  and  WJM  demographics  are  available 
in  the  current  rate  card.  Call  the  Advertising  Department  at  (415) 
882-5178  to  obtain  a media  kit.  WJM  reserves  the  right  to  reject  any 
advertising. 

STATEMENT  OF  RESPONSIBILITY 

WJM  assumes  no  responsibility  for  any  injury  and/or  damage  to 
persons  or  property  as  a matter  of  products  liability,  negligence  or 
otherwise,  from  any  use  or  operation  of  any  methods,  products, 
instructions,  or  ideas  contained  in  the  material  within. 

ADDITIONAL  SERVICES 

List  Rental 

The  subscription  list  for  WJM  is  available  for  rent  upon  approval  of 
how  the  list  is  to  be  used.  List  rental  information  can  be  obtained  by 
calling  (415)  882-5140.  Subscribers  may  request  to  have  their  name 
withheld  from  such  rentals  by  writing  to  CIRCULATION. 

Missing  Issue  Claims 

Claims  for  missing  issues  are  honored  without  charge  for  a period  of 
six  months  from  the  issue  date.  Claims  received  after  the  six  month 
period  are  charged  the  single  issue  price  of  $7.50  per  issue.  Please 
direct  your  claims  to  CIRCULATION,  (415)  882-5179. 

Permission  to  Republish  WJM  Material 

All  requests  for  reproduction  of  WJM  material  must  be  sent  in 
writing  to  the  MANAGING  EDITOR. 

Photocopying 

Permission  for  photocopying  must  be  obtained  in  writing  from  the 
MANAGING  EDITOR. 

Reprints 

Reprint  forms  are  sent  monthly  to  the  designated  author  of  each 
article.  Reprints  in  quantities  of  100  to  50,000  may  be  ordered  from 
CIRCULATION,  (415)  882-5179.  Allow  4 to  8 weeks  for  order 
processing. 

Single  Copy  Sales 

Issues  may  be  purchased  singly  or  in  bulk,  with  payment  or  pur- 
chase order  required  in  advance.  Visa  and  MasterCard  are  accepted 
for  payment.  Single  copies  are  $7.50  each;  this  includes  postage  and 
handling.  Please  add  applicable  sales  tax  for  California  orders.  Call 
or  write  CIRCULATION,  (415)  882-5179. 


DECEMBER  1994 


161  *6 


•rv* 


563 


The  Western 
Journal  of  Medicine 


STATEMENT  OF  OWNERSHIP,  MANAGEMENT,  AND  CIRCULATION  as  required  by  the  Act  of 
August  12,  1970;  Section  3685,  United  States  Code,  for  THE  WESTERN  JOURNAL  OF  MEDICINE, 
published  monthly  at  San  Francisco,  California,  for  September  1994. 
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Firearm  Violence  in  California 

Information  and  Ideas  for  Creating  Change 

JEFFREY  B.  KAHN,  San  Francisco , California 

This  paper  was  chosen  as  the  winner  of  The  Western  Journal  of  Medicine's  1994  Medical  Student  Writing 
Competition.  The  contest  was  open  to  all  students  attending  medical  schools  in  the  West  and  is  repeated  annually. 

LINDA  HAWES  CLEVER.  MD 
Editor 

Homicides  have  been  on  the  rise  in  California  in  recent  years,  almost  entirely  as  a result  of  increased 
firearm  activity,  resulting  in  one  of  the  highest  homicide  rates  in  the  country.  With  increasing  mor- 
bidity and  mortality  from  guns,  health  care  professionals  have  called  the  situation  an  epidemic.  In 
the  past  decade,  attention  from  the  health  care  profession  has  resulted  in  a new  focus  on  the 
public  health  issues  surrounding  firearms.  There  is  considerable  confusion  among  policy  makers 
regarding  what  should  be  done  to  stem  firearm  violence.  I discuss  morbidity  and  mortality  trends, 
academic  research,  and  legal  issues  surrounding  firearm  violence,  affording  insight  into  the  serious- 
ness and  complexity  of  this  rapidly  growing  problem  and  providing  policy  ideas  for  addressing  the 
role  of  firearms.  Such  policy  ideas  include  removal  of  the  California  Legislature's  preemptive  author- 
ity on  firearms  licensing  and  registration;  the  formation  of  an  information  and  advisory  body  with- 
in the  California  Department  of  Health;  increased  liability  for  manufacturers,  distributors,  dealers, 
and  owners;  and  a statewide  registration  system. 

(Kahn  JB:  Firearm  violence  in  California — Information  and  ideas  for  creating  change.  West  J Med  1994;  161:565-571) 


Between  1985  and  1991,  mortality  from  firearms  in 
California  rose  from  3,828  to  5,048  deaths  (Tables  1 
and  2).1  By  comparison,  motor  vehicle  accidents  in  that 
year  accounted  for  4,900  deaths.2  More  deaths  from 
firearm  trauma  than  by  motor  vehicle  accidents  was  a first 
for  California  in  1991.  Motor  vehicle  accidents  outnum- 
bered firearms  as  a leading  cause  of  death  in  1985;  the 
change  in  rank  between  deaths  caused  by  firearms  and 
motor  vehicle  accidents  by  1991  came  mostly  as  a result 
of  an  increase  in  deaths  from  firearms,  not  from  a de- 
crease in  fatalities  in  motor  vehicle  accidents.''4 

In  1987  firearm  deaths  and  injuries  in  California  were 
described  as  an  “epidemic  of  modem  times.”5  Consider- 
ing the  recent  increases  in  firearm  mortality,  this  epidemic 
has  continued  and  is  becoming  more  severe.  Health  care 
professionals  increasingly  view  firearm  violence  as  an 
important  public  health  issue.5'9  In  this  article  I review  sta- 
tistics, scientific  studies,  and  legal  issues  surrounding 
firearm  violence  in  California.* 


*See  also  the  editorial  by  A.  L.  Kellermann,  MD.  MPH.  “Do  Guns  Matter?” 
on  pages  614-615  of  this  issue. 


Firearm  Mortality  and  Morbidity 

During  1987,  California  had  the  highest  rates  in  the 
United  States  for  both  total  and  firearm-related  homicides 
among  1 5-  to  24-year-old  white  men  and  the  second  high- 
est such  rates  among  African-American  men  aged  15  to 
25  years.12  This  ranking  is  especially  important  because 
both  nationally  and  in  the  state  of  California,  members  of 
this  age  group  are  the  victims  of  more  firearm  fatalities 
than  any  other  and  because  among  young  African  Ameri- 
cans, firearm  violence  is  the  leading  cause  of  death.1012 

In  1991,  California  had  one  of  the  highest  overall  rates 
of  homicide  in  the  United  States  at  12.7  deaths  per 
100,000  residents.13  Nearly  70%  of  California’s  homi- 
cides were  from  firearms  (Table  1).  Between  1985  and 
1991,  an  increase  of  32%  in  firearm-related  mortality  in 
the  state  was  due  entirely  to  an  increase  in  homicides  in- 
volving firearms,1  but  other  causes  of  death  from  firearms 
actually  decreased  or  remained  constant  (Table  2). 

Since  1950,  murders  with  firearms  have  accounted  for 
nearly  the  entire  increase  in  homicides  throughout  the 
United  States.14  In  addition,  between  1985  and  1991,  the 
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Figure  1. — Percentages  of  homicides  in  California  in  1985  and  1991  are  shown  by  type  of  weapon. 


use  of  firearms  was  the  dominant  factor  in  the  rising  rate 
of  homicides  (Table  3). 15  In  particular,  the  increase  in 
firearm-related  homicides  was  almost  entirely  as  a result 
of  the  increase  in  homicides  with  handguns.  As  shown  in 
Figure  1,  handguns  are  by  far  the  predominant  weapon 
used  in  homicides  in  California. 11 

Morbidity  from  firearms  has  been  difficult  to  assess, 
given  poor  classification  of  nonfatal  firearm  injuries  and 
the  incompatibility  between  injury  classification 
systems.6  Recent  estimates  of  the  total  number  of  firearm- 
related  injuries  from  causes  other  than  suicide  range  from 
five  to  seven  times  the  number  of  deaths,  with  firearm  in- 
juries requiring  admittance  to  hospitals  numbering  ap- 
proximately twice  the  number  of  deaths.61617  For  suicide, 
the  rates  of  completion  with  a firearm  approximate  98%. 16 

The  use  of  firearms  during  violent  acts,  such  as  rob- 
bery and  aggravated  assault,  has  been  increasing  rapidly 
(Table  4). 18  As  the  incidence  of  crimes  involving  firearms 
increases,  the  potential  for  persons  to  be  killed  rises  as 
well.  In  a physical  attack,  the  chance  of  death  is  approxi- 
mately three  to  five  times  greater  when  the  perpetrator 
uses  a gun  rather  than  a knife,  and  the  chance  is  1 2 times 
greater  than  with  all  nonfirearm  weapons.19'21 

The  situation  is  likely  to  become  worse  because  vio- 
lent crimes  likely  to  involve  firearms  are  being  committed 
with  increasing  frequency  by  youths.  According  to  1991 


TABLE  1 .—California  Deaths  From  Firearms  and  Motor  Vehicle 
Accidents  (MVAs)  With  Percentage  Contribution  of  Change 
Between  1985  and  1991* 


Cause 
of  Death 

1985 

1991 

Change 

No.  (%) 

Contribution  to 
Total  Change,  % 

Firearms 

3,828 

5,048 

+1,220 

(+32) 

75 

MVAsf 

5,296 

4,900 

-396 

(-7.5) 

25 

Total  change 

1,616 

100 

■From  California  Department  of  Health  Services.1 1 

fDefined  as  those  involving  California  residents.  In  1 991 , there  were  even  fewer  MVA 
deaths  occurring  within  the  boundaries  of  California.  From  California  Department  of 
Finance.* 


data  of  felony  arrests,  60.4%  of  all  persons  arrested  for 
homicide  and  62.4%  of  those  arrested  for  robbery  were 
younger  than  25  years.18  Rates  of  arrest  and  the  percent- 
age of  increase  in  rates  of  arrest  between  1985  and  1991 
for  homicides,  robberies,  and  forcible  rapes  were  substan- 
tially greater  among  juveniles  aged  10  to  17  years  than 
among  adults  aged  1 8 and  older  (Tables  5 and  6). 

Growth  of  Gun  Supply 

As  the  rates  of  deaths  and  violent  acts  involving 
firearms  has  grown,  so,  too,  has  the  supply  of  guns.  In  the 
United  States,  nearly  50%  of  all  American  households 
contain  at  least  one  of  the  estimated  200  million  firearms 
in  circulation.6-22  Although  official  estimates  of  the  num- 
ber of  guns  in  California  are  not  available,  the  state  has 
experienced  a tremendous  growth  in  its  firearm  supply, 
according  to  records  from  its  1 1.462  federally  licensed 
gun  dealers.23 

In  1992,  a total  of  367,375  handguns  and  177,486 
long  guns  such  as  rifles  and  shotguns  were  legally  pur- 
chased in  California.23,24  From  1986  to  1992,  sales  of 
handguns  alone  increased  from  254,479  to  367,375  guns 
a year.23  In  this  seven-year  period,  2,100,190  handguns 
were  purchased  legally,  an  average  of  300,027  handguns 
a year.  This  figure  represents  approximately  800  hand- 


TABLE  2—  California  Firearm  Deaths  by  Specific  Use,  1 985  to  1991* 

Cause  of 
Death 

1985 

1991 

Percent  Change, 

No. 

Ratef 

No. 

Ratef 

No. 

Ratef 

Homicides 

1,585 

6.0 

2,898 

9.5 

+82.7 

+58.3 

Suicides 

2,013 

8.0 

1,950 

6.4 

-3.1 

-20.0 

Accident 

151 

1.0 

126 

0.4 

-16.6 

-60 

Legal  intervention  53 

0.2 

53 

0.17 

0.0 

-15 

Intent  unknown 

26 

0.1 

23 

0.08 

-11.5 

-20 

Total 

3,828 

14.5 

5,048 

16.6 

+31.9 

+14.5 

Population 

26,365,000 

30,380,000 

•From  California  Department  of  Health  Services.1 

fRates  are  per  1 00,000  of  all  California  citizens. 
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TABLE  3.- 

-Total  Firearm-Related  Homicides  in  California, 

1985  to  1991* 

Type  of 

Chant je 

Homicide 

1985  1991 

No.  % 

Total 

2,818  4,071 

+1,253  +44.5 

Firearm-related 

1,585  2,896 

+1,311  +82.7 

•From  California  Department  of  Health  Services." 

guns  sold  each  day  through  the  legal,  recorded  transac- 
tions of  federally  licensed  firearms  dealers. 

Illegal  Gun  Ownership 

No  official  data  are  available  for  guns  that  are  ob- 
tained illegally,  but  recent  reports  estimate  that  70%  to 
80%  of  guns  used  by  criminals  are  stolen  or  purchased  il- 
legally.25,26  As  the  supply  of  lawfully  purchased  firearms  in 
California  homes  increases,  criminals  can  more  easily  ob- 
tain firearms  to  be  used  unlawfully.  In  a 1989  survey  of 
605  firearm  owners  throughout  the  United  States,  only 
45%  reported  keeping  their  firearms  locked  up  when  not 
in  use.27  In  addition.  56%  of  those  surveyed  reported  own- 
ing three  or  more  firearms. 

Pros  and  Cons  of  Gun  Ownership 

Statistical  data  are  alarming,  but  such  statistics  do  not 
make  clear  whether  guns  themselves  affect  gun  violence. 
Understanding  this  relationship  helps  educate  the  public 
and  creates  a direction  for  policy  on  firearms. 

Benefits  of  Guns 

Despite  their  use  in  violent  crime  and  death,  guns  have 
benefits  for  society.  The  most  evident  benefit  is  recreation 
for  millions  of  sharpshooters  and  hunters.  Protective 
claims  have  been  related  anecdotally,  but  no  case-con- 
trolled or  statistically  generalizable  research  has  ever 
shown  that  the  presence  of  a firearm  as  protection  during 
an  attack  is  associated  with  a decreased  risk  of  morbidity 
and  mortality.2*  The  existing  evidence  is  from  surveys  of 
personal  accounts  of  self-protection,29  and  the  validity  of 
such  accounts  has  not  been  substantiated. 

Many  gun  advocates  insist  that  if  every  citizen  pos- 
sessed a firearm,  criminals  would  be  deterred  from  com- 
mitting crimes.  With  at  least  half  of  all  American 


TABLE  4.— Change  in  Firearm  and  Knife  Use  in  Reported  Violent  Acts 
in  California,  1985  to  1991* 


Violent  Act 

1985 

1991 

% 

Change 

Robbery 

All  weapons) 

86,464 

125,105 

+45 

Firearms 

29,829 

44,933 

+51 

Knives 

12,293 

15,128 

+23 

Assault 

All  weapons 

101,379 

188,993 

+86 

Firearms 

19,434 

40,063 

+ 106 

Knives 

'From  California 

19,348 

Department  of  justice. " 

24,878 

+28 

fRefers  to  violent  acts  committed  with  firearms,  knives,  blunt  object,  rope,  and  personal 
weapons  such  as  hands  and  feet. 


TABLE  5— California  luvenile  Arrests  for  Selected  Felony  Crimes, 
1985  to  1991* 


Felony  Crime 

1985 

1991 

Percent  Change, 

No. 

Ratef 

No. 

Ralet 

No. 

Ratef 

Homicides 

236 

8.3 

696 

20.9 

+195 

+152 

Robbery 

5,180 

181.6 

7,960 

239.4 

+53.7 

+31.8 

Forcible  rape 

481 

16.8 

665 

20.0 

+38.2 

+19.0 

Felony  assault 

6,366 

223.1 

11,695 

351.7 

+83.7 

+57.6 

Total 

12,263 

429.8 

21,016 

632.1 

+71.4 

+47.1 

Population 

2,835,000 

3,324,900 

‘From  California  Department  of  justice." 

tRates  are  per  100,000  California  youths  aged  10-1 7 years. 


households  owning  firearms,6-22  however,  crime  rates  con- 
tinue to  rise.  Perhaps  more  important,  gun  advocates  have 
been  unable  to  respond  adequately  to  the  increasing  evi- 
dence that  in  California,  as  in  the  rest  of  the  nation,  most 
firearm-related  violence  is  being  committed  by  relatives 
and  friends  of  victims  and  in  the  course  of  arguments.1213 

Problems  With  Guns 

In  California  during  1991,  most  homicides  (64.9%), 
occurred  between  relatives,  friends,  or  acquaintances.12 
Of  all  female  victims,  22.4%  were  murdered  by  a 
spouse.  The  relationship  between  victim  and  offender 
was  unknown  for  1,318  cases.  According  to  the 
California  Department  of  Justice,  although  including 
these  unknowns  would  increase  the  statistics  for  stranger 
homicides  relative  to  other  relationships,  friends  and 
acquaintances  would  remain  the  most  frequent  relation- 
ship between  victim  and  murderer.  Furthermore,  of 
those  cases  of  homicide  where  the  precipitating  event 
was  known,  43%  were  caused  by  arguments,  with  only 
16.4%  occurring  in  the  course  of  a rape,  robbery,  or  bur- 
glary and  an  additional  30.4%  occurring  as  a result  of 
drug-  or  gang-related  activity.  In  addition,  using  esti- 
mates from  several  studies,  a “reasonably  conservative 
estimate”  of  the  proportion  of  homicide  offenders  with 
previous  felony  convictions  is  25%,  indicating  that  per- 
haps 75%  of  all  homicides  are  committed  by  persons 
without  previous  felony  records.19 

Because  71.1%  of  all  homicides  are  committed  with  a 
gun,15  usually  a handgun,12  the  mere  presence  of  firearms 
in  society  may  play  an  important  role  in  the  rising  rates  of 
mortality.  Kellermann  and  co-workers  reported  in  a case- 


TABLE  6— California  Adult  Arrests  for  Selected  Felony  Crimes,  1 985  to  1991* 


1985  1991  Percent  Change, 


Felony  Crime 

No. 

Ratef 

No. 

Ratef 

No. 

Ratef 

Homicides 

2,884 

15.0 

3,024 

13.5 

+4.8 

-10.0 

Robbery 

19,074 

99.3 

23,386 

104.6 

+22.6 

+5.3 

Forcible  rape 

3,733 

19.4 

3,752 

16.8 

+0.5 

-13.4 

Felony  assault 

38,695 

202 

92,792 

415.1 

+ 140 

+105.5 

Total 

64,386 

335 

122,954 

550 

+90.1 

+64.2 

Population  19,200,300  22,354,600 

■From  California  Department  of  justice." 

tRates  are  per  100,000  California  adults  aged  18  years  and  older. 
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controlled,  population-based  study  of  three  counties  in 
Tennessee,  Washington,  and  Ohio  that  the  presence  of  a 
gun  in  the  household  triples  the  risk  of  a household  mem- 
ber being  murdered  with  a firearm.’"  This  threefold  in- 
crease in  risk  exists  even  after  adjusting  for  location  and 
for  household  members  with  previous  arrests,  illicit  drug 
use,  and  histories  of  nonfatal  domestic  fighting.  This 
study  also  found  that  approximately  51%  of  the  homi- 
cides followed  altercations  and  that  at  least  77%  of  homi- 
cides occurred  between  relatives  and  acquaintances. 
Earlier  research  also  supports  this  relationship  between 
firearm  availability  and  homicide  rates,  although  these 
earlier  studies  were  not  as  well  controlled.'1-'2 

Internationally,  the  presence  of  guns  also  appears  to  be 
a fatal  risk  factor.  The  Swiss  researcher  Killias  found  that 
when  homicide  and  suicide  rates  in  various  western  coun- 
tries are  compared  with  levels  of  gun  ownership,  a consis- 
tently significant  correlation  is  evident  between  the 
number  of  households  with  guns  and  the  rates  of  homicide 
with  a gun,  of  suicide  with  a gun,  and  the  overall  rates  of 
homicide  or  suicide  by  any  means.22  No  significant  corre- 
lation existed  between  gun  ownership  and  the  rate  of 
homicide  by  means  other  than  a gun.  Killias  found  the  rate 
of  homicide  from  firearms  alone  in  the  United  States  was 
44.6  homicides  per  million  residents.  Except  for  Northern 
Ireland  with  35.5  homicides  per  million,  the  rate  of  homi- 
cide due  to  firearms  was  over  five  times  lower  in  all  other 
countries.  Other  international  comparisons  indicate  that 
the  United  States  is  a more  violent  and  deadly  place  for 
young  men  than  anywhere  else  in  the  western  world,  al- 
most entirely  as  a result  of  homicides  involving  firearms.10 

These  international  studies  are  not  case-controlled,  but 
they  do  represent  comparisons  among  countries  that  share 
many  social  and  economic  similarities.  In  addition.  Kil- 
lias’s  study  showed  no  statistically  significant  correlation 
between  the  rate  of  firearm  ownership  and  non-firearm- 
related  homicides  and  suicides,22  indicating  that  countries 
with  higher  rates  of  gun  ownership  are  not  necessarily  in- 
herently more  violent  or  suicidal.  In  fact,  if  firearms  were 
excluded  as  a cause  of  homicide,  the  differences  between 
the  rates  of  homicide  in  the  United  States  and  other  coun- 
tries would  decrease  by  70%  to  90%."' 

Gun  Policy  Objectives 

In  terms  of  broad  policy  objectives  that  address  guns 
themselves,  essentially  two  directions  exist:  actively  or 
passively  allow  the  supply  of  guns  to  increase,  or  decrease 
the  supply  of  guns.  From  the  data,  decreasing  the  number 
of  firearms  appears  to  make  the  most  sense  in  stemming 
the  rising  problem  of  gun  violence.  But  what,  specifically, 
can  be  done  to  decrease  firearms  in  California?  Before 
such  a question  can  be  answered,  the  current  status  of  le- 
gal issues  surrounding  levels  of  firearm  availability 
should  be  understood. 

Federal  Law  and  the  Second  Amendment 

The  Second  Amendment  to  the  US  Constitution 
states,  "A  well-regulated  militia  being  necessary  to  the  se- 
curity of  a free  State,  the  right  of  people  to  keep  and  bear 
arms  shall  not  be  infringed.”  The  Second  Amendment 


was  written  to  ensure  the  states’  ability  to  raise  well- 
regulated  militias,  so  although  Congress’s  power  to  tam- 
per with  gun  regulation  is  limited,  the  individual  states 
have  relative  freedom  to  pass  laws  with  regard  to 
firearms.33  As  written  in  the  Supreme  Court  case  Presser 
v’  Illinois  in  1885,  “The  Second  Amendment  to  the  Con- 
stitution is  a limitation  only  upon  the  power  of  Congress 
and  the  national  government,  not  upon  that  of  the  states” 
(1 16  US  252  [1886]). 

California  Law 

In  recent  years,  the  California  legislature  has  passed 
several  laws  related  to  firearms.  Examples  are  classified 
here  using  a typology  similar  to  that  developed  by  firearm 
policy  experts21-26: 

• The  manufacture  and  sale  of  55  assault  weapons 
were  banned. 

• Obstacles  to  firearm  availability  have  been  in- 
creased, including  a 15-day  waiting  period  on  firearm 
purchases  and  a limitation  on  private  gun  sales  by  unli- 
censed sellers. 

• Laws  have  addressed  user  behavior  and  gun  alloca- 
tion, including  increased  restrictions  on  firearm  owner- 
ship by  convicted  felons,  prohibited  sale  to  persons  under 
restraining  order  for  domestic  violence,  penalties  to  those 
possessing  firearms  while  under  the  influence  of  illegal 
narcotics,  stricter  penalties  for  persons  illegally  carrying 
firearms  in  public,  and  handgun  safety  training  require- 
ments. 

• Other  measures  have  attempted  to  regulate  the 
lethality  of  the  product  itself,  including  a ban  on  multi- 
burst trigger  activators. 

Many  other  similarly  focused  proposals  are  currently 
under  consideration  by  the  legislature. 

Although  these  laws,  and  many  of  the  more  than 
20,000  laws  in  force  nationwide34  begin  to  address  the  gun 
issue,  the  logistics  of  enforcement  are  difficult,  and  evi- 
dence of  efficacy  is  questionable.  For  example,  because 
the  ban  on  assault  weapons  restricts  certain  weapons  only 
by  name,  manufacturers  can  simply  change  the  name  of  a 
banned  weapon,  perhaps  with  some  cosmetic  modifica- 
tions, and  then  legally  offer  the  “new”  weapon  for  sale. 
For  the  other  laws,  the  absence  of  a mechanism  to  account 
for  existing  firearms  or  for  illegal  users  such  as  felons  or 
domestic  abuse  suspects  makes  eliminating  illegal  sales 
difficult  and  the  effectiveness  of  waiting  periods  uncertain. 

Another  law,  however,  represents  a new  tack  in  the 
fight  against  irresponsible  firearm  behavior — liability.  In 
1991,  it  became  a crime  in  California  to  leave  a loaded 
firearm  where  a child  could  obtain  and  use  it  to  injure 
someone.  The  idea  that  owners  must  take  greater  respon- 
sibility for  their  weapons  seems  to  be  taking  hold  among 
many  policy  makers. 

In  terms  of  local  legislation,  little  can  be  done  in  Cali- 
fornia, largely  because  communities  cannot  pass  local 
laws  that  affect  the  licensing  or  registration  of  firearms. 
Because  of  state  preemption  law,  last  amended  in  1971, 
such  matters  are  reserved  for  statewide  action  only,  exclu- 
sive of  all  attempts  at  local  regulation  (Cal  Code  §53071 ). 
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Thus,  even  if  a community  decides  that  the  state  has  been 
ineffective  in  curbing  firearm  violence,  that  community 
cannot  pass  gun  measures  that  involve  licensing  or  regis- 
tration. 

Ideas  for  Addressing  Gun-Related  Violence 

Policy  Analysts  ’ Proposals 

Several  leading  firearm  policy  analysts  have  made 
proposals  that  address  gun-related  violence.  They  have 
recommended  increasing  data  collection  to  better  under- 
stand firearm  violence  and  to  evaluate  the  efficacy  of  pre- 
vention interventions.  They  stress  the  importance  of 
educating  policy  makers,  attorneys,  physicians,  consumer 
advocacy  groups,  and  the  public  as  to  the  inherent  dan- 
gers of  firearms  and  to  the  firearm  industry’s  use  of  fear 
to  sell  these  dangerous  “solutions.”26  Others  have  ana- 
lyzed the  shortcomings  of  existing  legislative  ap- 
proaches.21 

Other  Proposals 

The  following  policy  suggestions  are  based  on  the  le- 
gal, scientific,  and  statistical  information  discussed  ear- 
lier. These  policies  focus  on  firearms  themselves,  but 
other  policies  regarding  such  issues  as  modification  of 
violent  behavior,  control  of  substance  abuse,  enhanced 
law  enforcement,  and  economic  improvement  are  impor- 
tant as  well. 

• Allow  local  governments  and  communities  to  par- 
ticipate in  the  effort  to  decrease  firearm  violence  and  to 
address  a growing  health  concern.  California’s  preemp- 
tion law  denies  citizens  the  ability  to  address  this  growing 
health  problem.  Allowing  local  governments  to  have  a 
greater  degree  of  regulatory  power  over  the  sale,  posses- 
sion, and  use  of  firearms  is  a necessary  step  toward  alle- 
viating the  hazard  of  guns.  A single  community  taking 
action  to  regulate  firearms  will  not  solve  the  problem  of 
gun  violence,  and  there  is  a role  for  state-level  action,  but 
local  activity  can  serve  as  a model  to  encourage  similar 
action  by  other  communities  and  can  send  a strong  signal 
to  a state  legislature. 

• Create  a state  agency,  with  members  representing 
a diversity  of  backgrounds,  to  serve  as  an  expert  body  for 
evaluating  new  weapons  in  the  spirit  of  existing  law.  New 
weapons  would  need  to  be  inspected  for  characteristics 
similar  to  those  guns  restricted  by  law.  This  body  could 
also  serve  as  a source  of  balanced  information  regarding 
firearms.  In  such  a forum,  studies  and  statistics  could  be 
scrutinized  thoroughly  for  proper  methodology  and  accu- 
racy, and  recommendations  could  be  made  regarding  the 
costs  and  benefits  of  certain  weapons  to  society.  For  ex- 
ample, given  their  use  in  over  60%  of  homicides,  hand- 
guns might  be  a logical  subject  of  analysis. 

This  group  could  be  housed  within  the  Department  of 
Health,  giving  increased  attention  to  gun  violence  as  a 
public  health  problem.  The  nature  of  gun  violence  has  be- 
come clearer.  Guns  need  to  be  seen  as  more  than  the  tools 
of  hardened  criminals.  New  perspectives  in  thinking 
about  the  subject  are  needed  from  not  only  the  justice  sys- 
tem, but  also  from  a health  system  viewpoint. 


• Increase  owner,  dealer,  distributor,  and  manufac- 
turer accountability  through  the  creation  and  enforce- 
ment of  a legal  standard  for  safeguarding  firearms  in 
storage  or  in  transit  and  through  stricter  liability  for  ille- 
gal sales  and  unsafe  loaning  of  firearms.  Gun  advocates 
have  repeatedly  called  for  more  responsible  behavior 
among  gun  owners,  saying  that  people,  not  guns,  are  the 
real  cause  of  firearm  fatalities  and  injury.  Because  most 
guns  used  in  crimes  are  stolen  from  individual  owners, 
standards  of  reasonable  storage  should  be  established  to 
ensure  that  the  power  gun  owners  have  purchased  does 
not  fall  easily  into  the  hands  of  unlawful  persons.  Breach 
of  this  standard  would  result  in  fines  and  some  loss  of 
ownership  privileges.  In  addition  to  the  effects  these  ac- 
tions would  have  on  criminal  access  to  guns,  well-secured 
household  guns  are  likely  to  be  less  dangerous  to  children 
and  to  the  large  number  of  potential  victims  of  domestic, 
heat-of-the-moment  assaults. 

Owners  who  sell  their  guns  to  others  without  complet- 
ing legally  required  paperwork  and  those  who  temporar- 
ily loan  their  guns  to  illegal  users  should  be  held  strictly 
liable  for  any  damage  that  occurs  while  the  gun  is  used  by 
these  other  persons.  The  standards  for  dealers,  distribu- 
tors, and  manufacturers  would  be  proportionally  stricter 
and  the  punishments  for  breach  of  these  standards  rela- 
tively more  severe,  given  the  larger  quantities  of  firearms 
that  their  shops,  transport  vehicles,  and  warehouses  hold. 

Teret  and  Wintemute  have  also  called  for  direct  ac- 
countability from  firearm  manufacturers.  They  claim  that 
because  of  the  increasingly  evident  association  between 
the  presence  of  firearms  and  the  incidence  of  firearm  mor- 
bidity and  mortality,  firearm  manufacturers,  like  manu- 
facturers in  other  industries,  should  be  liable  for  the 
damages  that  their  products  cause.35 

• Establish  a firearm  registry  to  increase  the  enforce- 
ment and  efficacy  of  current  and  proposed  laws,  to 
increase  safety  education,  and  to  improve  the  understand- 
ing of  criminal  and  noncriminal  firearms  violence.  Koop 
and  Lundberg  have  compared  the  need  for  firearm  regis- 
tration with  the  current  benefits  of  automobile  registra- 
tion, especially  as  firearm  deaths  are  beginning  to 
outnumber  those  caused  by  motor  vehicle  accidents  in 
states  such  as  Texas  and  California.36  Registration  of 
firearms  and  firearm  users,  with  annual  registration  fees, 
is  crucial  to  any  law  that  hopes  to  limit  illegal  sales  or  in- 
crease owner  liability  and  is  necessary  for  a clearer  under- 
standing of  gun  violence. 

Firearm  users  should  obtain  operating  permits  from 
law  enforcement  agencies,  and  those  permits  should  be 
suspended  for  unlawful  activity.  Such  registration  would 
facilitate  background  checks  of  potential  purchasers  and 
facilitate  the  exclusion  of  illegal  purchasers.  In  addition, 
all  guns  manufactured  in  or  legally  shipped  to  a state  could 
be  entered  into  a registry  and  tracked,  making  manufactur- 
ers, distributors,  and  dealers  more  accountable  for  the  dis- 
semination of  the  guns  they  produce,  transport,  and  sell. 

An  annual  registration  fee  for  firearms  is  also  crucial  in 
increasing  owner  accountability.  Illegal  private  sales  and 
transfers  by  gun  owners  would  be  made  less  attractive  be- 
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cause  the  annual  registration  fee  could  not  be  avoided  un- 
til owners  presented  to  an  official  agency  for  transfer  of 
gun  ownership.  Registration  would  also  allow  enforce- 
ment of  the  recommended  laws  outlined  here,  because 
owners  whose  weapons  were  stolen  would  similarly  con- 
tinue to  pay  registration  fees  until  reporting  their  theft. 
Failure  to  report  the  sale  or  theft  of  a registered  firearm 
would  be  risky,  given  the  possibility  that  the  gun  might  be 
used  unlawfully  in  the  future,  recovered,  and  then  easily 
traced  through  the  registry  to  its  original  owner. 

In  addition  to  these  deterrent  effects,  registration 
would  still  protect  the  rights  of  legally  registered  gun 
owners.  For  example,  hunters  could  still  loan  guns  to 
friends,  as  long  as  those  friends  held  current  operator’s 
permits.  Registration  would  also  create  a better  means  for 
law-abiding  citizens  to  ensure  that  the  guns  they  sell  fall 
into  the  hands  of  similarly  lawful  users. 

Registration  as  well  as  a comprehensive  database  of 
firearm  injuries  and  violence  would  help  in  the  gathering 
of  better  information  in  an  industry  that  is  essentially  un- 
touched by  any  functional  regulation.  A much  more  com- 
prehensive understanding  of  the  nature  of  gun  violence  is 
needed,  including  increased  identification  of  the  risks  and 
benefits  of  gun  ownership,  a clearer  picture  of  the  path- 
way of  guns  from  manufacturer  to  criminal,  and  a truer 
understanding  of  the  types  of  guns  and  gun  users  most 
likely  to  be  involved  in  firearm  violence. 

Realistically,  those  wishing  to  bypass  registration 
might  go  to  nearby  states  to  purchase  their  guns.  A system 
in  California,  however,  could  serve  as  a model  for  other 
states  wishing  to  enact  their  own  registration  systems, 
which  could  be  compatible  and  accessible  across  state 
lines.  The  operation  of  such  systems  could  be  financed  at 
least  partially  through  the  collection  of  registration  and 
permit  fees.  Although  this  approach  might  appear  burden- 
some and  bureaucratic,  it  seems  only  logical  that,  with 
their  increasingly  negative  effect  on  society,  guns  should 
be  monitored  and  studied  at  least  as  well  as  automobiles. 

Taken  together,  these  four  policies  would  give  citizens 
power  on  a community  level,  help  decrease  the  steady  in- 
troduction of  the  least  beneficial  and  most  dangerous 
weapons,  decrease  the  easy  flow  of  weapons  to  criminals, 
poorly  experienced  gun  handlers,  and  unstable  persons, 
create  safer  home  environments,  and  allow  for  a gradual 
and  comfortable  de-escalation  of  the  growing  problem  of 
gun  violence.  Law-abiding  citizens  would  still  have  ac- 
cess to  the  guns  they  enjoy,  but  with  the  requirement  that 
they  take  greater  responsibility  for  their  guns.  Even  these 
indirect  measures  will  likely  be  met  with  extreme  distrust 
and  skepticism  from  gun  advocates,  however. 

Gun  Advocates  ’ Proposals 

Many  gun  owners  fear  registration  and  other  types  of 
regulation,  expressing  concern  over  “police-state  policy.” 
A memo  from  the  National  Rifle  Association  (NRA)  at- 
tacks the  Federal  Bureau  of  Investigation’s  new  gun  regu- 
lation policy  proposals  as  beyond  the  purview  of  the 
Bureau,  repugnant  to  American  freedoms,  and  an  omi- 
nous sign  of  police  state  tactics  against  law-abiding 
gun  owners  (W.  R.  LaPierre,  J.  J.  Baker,  “FBI  Director 


Launches  Police  State  Agenda  Against  Law-Abiding  Gun 
Owners”  [ Memo],  American  Rifleman,  August,  1993,  p 58). 

Although  claiming  to  be  afraid  of  a police  state,  this 
group  often  states  that  the  real  solution  is  to  give  in- 
creased power  to  law  enforcement  and  the  justice  system. 
As  the  Director  of  Federal  Affairs  for  the  NRA  stated  in 
testimony  on  two  bills  before  the  Senate  Judiciary  Com- 
mittee Hearing  on  Assault  Weapons:  “The  NRA  has  re- 
peatedly suggested  ways  in  which  [effective  crime 
deterrence]  can  be  accomplished,  including  mandatory 
sentences  without  parole,  more  prosecutors,  more  pris- 
ons, and  an  end  to  plea  bargaining”  (US  Senate  Judiciary 
Committee,  Assault  Weapons  Ban,  August  3,  1993). 

There  is  a place  for  stricter  law  enforcement  as  a 
means  of  decreasing  violence,  but  such  a policy,  by  itself, 
has  been  ineffective.  Over  the  past  decade,  the  rate  of 
spending  on  California’s  corrections  system  increased 
more  than  that  on  education,  health,  welfare,  or  trans- 
portation, and  the  number  of  prisons  in  California  more 
than  doubled  from  12  to  26  (M.  Taylor,  “Aging  Inmates — 
A Growing  Prison  Presence,”  San  Francisco  Chronicle , 
August  2,  1993,  p Al). 

Total  expenditures  for  operating  California’s  justice 
system  nearly  doubled  between  1985  and  1991,  not  in- 
cluding building  construction  costs  or  the  cost  of  regula- 
tory agencies.1*  In  addition,  the  justice  system  workforce 
increased  from  115,091  to  150,737  workers  between 
1985  and  1991,  which  equates  to  a rate  of  increase  twice 
that  of  California’s  population  growth  during  this  period.18 
Corrections  officers  and  sworn  law  enforcement  person- 
nel such  as  prison  guards  and  police  officers  accounted 
for  73%  of  all  new  personnel  additions.  Still,  the  rate  of 
firearm-related  and  other  violence  continues  to  grow. 

Thus,  to  reduce  firearm  violence  in  the  manner  pro- 
posed by  many  gun  advocates,  the  justice  system  will  ei- 
ther have  to  grow  even  more  rapidly  or  change  in  its 
fundamental  operation,  or  both.  In  the  process,  as  the  jus- 
tice and  legal  systems  gain  increasing  money  and  power, 
the  public  may  have  to  accept  escalating  police  power,  de- 
creasing personal  privacy,  compromise  of  the  right  to  due 
process  of  law,  and  an  effective  decrease  in  personal  free- 
doms. Ironically,  although  gun  advocates  may  believe  that 
gun  regulation  is  tantamount  to  creating  a police  state, 
their  proposals  for  decreasing  violence  solely  through  in- 
creased law  enforcement  seem  to  lead  to  a more  serious 
and  much  broader  type  of  police  state. 

Conclusion 

As  a leader  in  firearm  violence,  California  has  begun 
to  pass  firearm  legislation.  Many  of  these  laws  may  delay 
access,  but  they  do  not  prevent  it.  They  may  dictate 
change,  but  they  cannot  enforce  it.  Waiting  periods, 
stricter  punishment,  limiting  private  sales,  and  prohibiting 
certain  sales  send  an  important  message,  but  do  not  con- 
stitute a comprehensive  plan. 

The  problem  of  gun  violence  in  California  cannot  be 
solved  with  a sudden  and  dramatic  stroke  of  legislative 
action. 

Guns  are  an  important  factor  in  gun  violence,  but  they 
are  not  the  only  factor.  Dealing  with  the  large  supply  of 
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guns  that  already  exists  will  be  a challenge.  Yet.  the  com- 
plexity of  firearm  violence  is  not  an  excuse  for  the  contin- 
ued reckless  additions  to  an  ever-expanding  public 
arsenal. 

We  as  a society  have  choices.  We  can  allow  the  supply 
of  guns  to  increase,  or  we  can  attempt  to  curb  their 
growth.  We  can  ask  those  who  possess  and  manufacture 
guns  to  take  greater  responsibility  for  the  damage  that 
they  create,  or  we  can  continue  to  deny  the  destructive  el- 
ement that  the  presence  of  guns  creates  in  our  communi- 
ties. The  evidence  is  increasingly  clear — guns  do  not 
protect  life,  they  destroy  it.  The  time  has  come  to  protect 
life,  not  guns. 
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Physician  Management  of  Hypercholesterolemia 

A Randomized  Trial  of  Continuing  Medical  Education 

WARREN  S.  BROWNER,  MD,  MPH;  ROBERT  B.  BARON,  MS,  MD;  SHARON  SOLKOWITZ,  MPH; 

LINDA  J.  ADLER,  MA;  and  DAVID  S.  CULLION,  MD,  Son  Francisco,  California 

To  determine  the  effect  of  continuing  medical  education  (CME)  on  compliance  with  the  recom- 
mendations of  the  National  Cholesterol  Education  Program  Expert  Panel  on  high  serum  cholesterol 
levels  in  adults,  we  randomly  assigned  primary  care  physicians  in  174  practices  to  3 groups,  2 that 
underwent  either  standard  or  intensive  CME  and  a control  group.  The  standard  CME  group  was 
offered  a free  3-hour  seminar  on  high  serum  cholesterol  levels;  the  intensive  CME  group  was  offered 
in  addition  follow-up  seminars  and  free  office  materials.  After  18  months,  we  audited  13,099  med- 
ical records  from  the  140  practices  that  remained  in  the  study.  There  were  no  significant  differences 
(P>  .15)  in  screening  for  high  serum  cholesterol  or  compliance  with  guidelines  between  the  groups 
receiving  continuing  medical  education  (51%  screening;  33%  compliance)  and  the  control  group 
(57%  screening;  37%  compliance).  In  the  prespecified  subgroup  of  patients  with  hypercholes- 
terolemia, there  was  a trend  toward  a modest  benefit  from  the  continuing  medical  education  inter- 
ventions: compliance  was  21%  in  the  control  group,  23%  in  the  standard  CME  group,  and  27%  in 
the  intensive  CME  group  (P  = .07  overall).  These  results  emphasize  the  need  for  better  ways  to 
change  behavior  in  practicing  physicians  and  the  importance  of  studying  the  implementation  of  pre- 
ventive health  recommendations. 

(Browner  WS,  Baron  RB,  Solkowitz  S,  Adler  LJ,  Gullion  DS:  Physician  management  of  hypercholesterolemia — A random- 
ized trial  of  continuing  medical  education.  West  J Med  1 994;  1 61 :5 72-5 78) 


Continuing  medical  education  (CME)  is  the  third  and 
final  phase  of  medical  education.  Physicians  partici- 
pate in  CME  to  update  their  medical  knowledge,  to  im- 
prove their  medical  practice,  and  in  many  states,  to 
maintain  their  medical  license.  Despite  the  enormous  ex- 
penditure of  time  and  resources — about  $3  billion  a year 
in  the  United  States — the  efficacy  of  CME  on  physician 
performance  and  health  outcomes  is  not  certain:  studies 
have  demonstrated  mixed  results.1-6 

There  are  several  problems  in  evaluating  the  efficacy 
of  CME.  Physicians  may  have  only  a relatively  few  pa- 
tients with  some  conditions,  making  it  difficult  to  demon- 
strate changes  in  patient  outcome.  For  more  common 
conditions,  physicians  may  have  already  developed  a 
complex  style  of  practice  that  can  be  difficult  to  change. 
Many  physicians  are  already  functioning  at  a high  level, 
which  makes  demonstrating  improvements  difficult.  Fi- 
nally. most  studies  have  assessed  the  effects  of  CME  in 
groups  of  residents,  physicians  in  health  maintenance  or- 
ganizations. or  in  volunteer  physicians,  often  with  recruit- 


ment rates  of  10%  or  less,  limiting  the  ability  to  general- 
ize results  to  community  physicians.17-1" 

We  therefore  chose  to  evaluate  the  efficacy  of  CME  in 
improving  the  management  of  high  serum  cholesterol 
levels  by  non-university-affiliated  physicians  in  private 
practice.  Guidelines  for  screening  and  management  were 
developed  by  the  National  Cholesterol  Education 
Program  (NCEP)  and  published  in  1988."  They  have 
since  been  widely  disseminated,  but  not  as  yet  widely 
adopted  in  practice.111-’  Most  physicians  do  not  have 
extensive  experience  treating  patients  with  high  serum 
cholesterol  levels,  and  the  recent  public  interest  in  the 
topic  has  made  physicians  eager  to  improve  their  knowl- 
edge and  management  skills.1-115 

Our  specific  aim  was  to  determine  whether  randomly 
assigning  primary  care  physicians  in  private  practice  to 
receive  CME.  with  or  without  intensive  follow-up,  about 
the  detection  and  treatment  of  high  serum  cholesterol  lev- 
els would  result  in  better  management  of  patients  com- 
pared with  the  patients  of  a control  group  of  physicians. 
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ABBREVIATIONS  USED  IN  TEXT 

Cl  = confidence  interval 

CME  = continuing  medical  education 

HDL  = high-density  lipoprotein 

LDL  = low-density  lipoprotein 

NCEP  = National  Cholesterol  Education  Program 

Methods 

Participants 

The  recruitment  of  physician  practices  was  carried  out 
between  September  1988  and  March  1990.  Lists  of  pos- 
sible participants  from  the  east  San  Francisco  Bay  Area 
(Contra  Costa,  Solano,  and  Alameda  counties  excluding 
Berkeley)  were  drawn  from  local  medical  societies,  hos- 
pital rosters,  and  medical  building  directories.  Private  or 
small  group  (3  or  fewer  physicians)  practices  in  internal 
medicine,  family  practice,  or  general  practice  were 
screened  for  three  criteria:  adult  primary  care  making  up 
at  least  50%  of  the  practice,  accepting  new  patients,  and 
planning  to  remain  in  the  current  area  through  1991. 
Physicians  were  contacted  by  a letter  stating  that  we  were 
conducting  a study  of  CME  and  cholesterol  management, 
then  by  a follow-up  phone  call,  and  finally  by  a visit  by  a 
member  of  our  staff.  We  enrolled  197  physicians  (in  174 
practices)  out  of  302  contacted,  for  an  overall  recruitment 
rate  of  65%.  Of  the  total,  16  (8%)  were  women  and  50 
(25%)  were  members  of  ethnic  minority  groups  (29 
Asian,  14  African  American,  and  7 Hispanic).  Of  those 
who  declined  to  enroll,  the  most  common  reasons  given 
for  refusal  were  “lack  of  time”  and  “unwilling  to  partici- 
pate in  research.” 

Physician  practices  were  randomly  assigned  (using  an 
off-site  computer-generated  list)  to  either  a control  group 
(n  = 62  practices),  a standard-CME  group  (n  = 55  prac- 
tices), or  an  intensive-CME  group  (n  = 57  practices).  The 
proportions  of  women  and  of  minorities  were  similar  in 
the  three  groups. 

Interventions 

Members  of  the  control  group  received  a letter  shortly 
after  recruitment  explaining  that  they  had  been  randomly 
assigned  to  the  control  group  and  that  they  would  be  enti- 
tled to  attend  a seminar  on  hypercholesterolemia  and  re- 
ceive our  packet  of  educational  materials  in  about  18 
months,  after  completion  of  the  study.  Thereafter,  they  re- 
ceived no  contact  until  the  chart  review. 

The  educational  interventions  for  the  standard-CME 
group  and  for  the  intensive-CME  group  began  in  October 
1988  and  were  completed  in  May  1990,  before  the  recent 
controversy  about  the  appropriateness  of  some  of  the 
NCEP  recommendations.1617  Both  groups  were  invited  to 
attend  a three-hour  free  CME  seminar  on  “Appropriate 
Management  of  Hypercholesterolemia”  for  which  they 
received  three  hours  of  educational  credit.  As  much  as 
possible,  the  seminars  followed  the  format  of  usual  CME 
activities.  Each  seminar  provided  extensive  instruction  on 
the  scientific  background  for  the  NCEP  guidelines,  the 


guidelines  themselves,  patient  counseling  techniques,  di- 
etary recommendations,  and  drug  therapy.  Seminars  were 
held  at  convenient  times  and  locations  in  small  groups  of 
10  to  20  physicians,  and  low-fat,  low-cholesterol  meals 
were  served.  A syllabus  was  provided,  which  was  mailed 
to  those  who  failed  to  attend  one  of  several  scheduled 
seminars.  Following  completion  of  the  seminar,  the  stan- 
dard-CME group  received  no  contact  until  the  chart 
review. 

In  addition  to  the  seminar,  the  intensive-CME  group 
was  offered  supplemental  educational  materials,  office 
visits,  and  follow-up  seminars.  A staff  member  visited  the 
office  to  explain  the  use  of  the  following  free  educational 
materials: 

• The  book.  Eater’s  Choice,  which  was  given  to  all 
physicians.18  They  were  encouraged  to  read  and  use  the 
system  outlined  in  the  book  for  themselves  as  well  as  for 
their  patients. 

• A patient  manual  entitled  "A  Change  of  Heart.”  The 
manual  emphasized  a positive  attitude,  behavioral  aspects 
of  lifestyle  change,  goal  setting,  ways  to  reduce  dietary 
saturated  fat  and  cholesterol,  the  importance  of  reading 
food  labels,  and  rewards  for  goals  reached.  Refrigerator 
magnets  with  the  “Change  of  Heart”  logo  for  displaying 
the  food  charts  in  the  patient  manual  and  pocket-sized 
food  tables  showing  calorie  and  saturated-fat  content  for 
common  foods  were  included.  These  were  used  by  physi- 
cians in  79%  of  the  practices. 

• A seven-minute  companion  videotape,  also  called 
“A  Change  of  Heart,”  emphasizing  a positive  attitude,  hu- 
mor, heart-healthy  grocery  shopping,  and  the  importance 
of  screening.  One  tape  was  provided  to  each  physician,  to 
be  loaned  to  patients  or  viewed  in  the  office.  This  was 
used  by  physicians  in  43%  of  the  practices. 

• Table  tents  for  office  display  as  a reminder  to  pa- 
tients to  ask  for  a cholesterol  test  and  to  view  the  video- 
tape. These  were  used  by  physicians  in  19%  of  practices. 

• Pocket-sized  laminated  cards  and  larger,  blotter- 
sized versions  of  the  cholesterol  management  algorithms 
containing  the  guidelines  issued  by  the  NCEP.  These 
were  used  by  physicians  in  33%  of  practices. 

• Postcard  reminders  for  use  by  physicians  to  bring 
patients  to  the  office  for  a cholesterol  test.  These  were 
used  by  physicians  in  7%  of  practices. 

• Chart  reminder  “post-its”  for  physicians  to  use  in 
patients’  records  as  a prompt  to  check  for  cholesterol 
screening,  diet  counseling,  or  drug  therapy.  These  were 
used  by  physicians  in  9%  of  practices. 

A month  after  the  office  visit,  physicians  attended  a 
two-hour  follow-up  seminar.  Case  histories  were  pre- 
sented, and  treatment  guidelines  were  reviewed.  Physi- 
cians were  also  reminded  about  the  use  of  the  educational 
materials  and  asked  for  their  evaluations  of  the  materials. 
A staff  member  also  visited  physicians’  offices  to  meet 
with  the  staff  and  to  explain  the  physician’s  participation 
in  the  project  and  the  use  of  educational  materials.  Physi- 
cians also  received  encouraging  phone  calls  from  the 
project  staff  and  a letter  with  recent  journal  articles.  A 
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month  later,  physicians  received  a second  office  visit  by  a 
staff  member,  and  a free  general  medical  book — Current 
Medical  Diagnosis  and  Treatment— was  provided.1'1  The 
use  of  educational  materials  was  reinforced,  and  physi- 
cians were  asked  for  additional  comments.  Two  to  three 
months  later,  physicians  were  invited  to  attend  a third  ed- 
ucation session  to  review  treatment  guidelines,  answer 
questions  that  had  arisen,  and  discuss  new  information 
when  appropriate.  Following  this  seminar,  the  physicians 
received  no  contact  until  the  chart  review,  although  many 
continued  to  contact  project  staff  with  clinical  questions 
or  requests  for  additional  materials. 

Chart  Review 

A year  and  a half  after  randomization,  we  reviewed 
the  medical  records  of  as  many  as  100  randomly  selected 
patients  per  practice  to  determine  compliance  with  NCEP 
recommendations  and  to  measure  the  effectiveness  of  the 
educational  methods.  The  chart  abstractors  used  prepared 
lists  of  random  numbers  to  select  records  for  audit.  Dif- 
ferent lists  were  provided  for  different  practice  sizes.  If 
the  selected  medical  record  met  eligibility  criteria  for  re- 
view, it  was  audited;  if  not,  the  next  record  was  selected. 
Medical  records  were  eligible  for  review  if  all  of  the  fol- 
lowing criteria  were  met: 

• At  least  one  visit  was  made  to  the  practice  in  the  pre- 
vious 18  months. 

• Patient  was  between  the  ages  of  20  and  70  years. 

• No  disease  existed  that  would  preclude  the  need  for 
screening  (such  as  the  acquired  immunodeficiency  syn- 
drome, chronic  pulmonary  disease  requiring  oxygen, 
metastatic  cancer,  or  dementia). 

Medical  records  were  audited  in  physicians’  offices  by 
two  full-time  chart  abstractors  who  were  blinded  to  the 
physicians’  group  assignments  and  used  standardized 
data  collection  forms.  We  ascertained  a patient's  age  and 
sex;  all  total  cholesterol,  triglyceride,  and  high- 
density  lipoprotein  (HDL)-cholesterol  measurements 
(with  dates);  and  the  use  of  dietary  recommendations  and 
drug  therapy  for  at  least  the  previous  five  years.  In  addi- 
tion, we  reviewed  records  for  known  or  suspected  coro- 
nary artery  disease,  by  searching  for  phrases  such  as 
“myocardial  infarction”,  “ischemic  heart  disease,”  “pos- 
sible angina,"  and  “positive  stress  test.”  We  also  recorded 
the  presence  or  absence  of  the  following  risk  factors;  male 
sex,  history  of  hypertension  or  blood  pressure  higher  than 
140/90  mm  of  mercury,  current  smoking  of  at  least  ten 
cigarettes  per  day,  diabetes  mellitus,  obesity,  peripheral 
vascular  or  cerebrovascular  disease,  and  an  HDL-choles- 
terol  level  of  35  mg  per  dl  (0.90  mmol  per  liter)  or  lower, 
based  on  NCEP  criteria."  All  patients  with  coronary 
artery  disease  or  with  two  or  more  cardiac  risk  factors 
were  classified  as  “high  risk.” 

A research  assistant  reviewed  each  data  collection 
form.  All  patients  with  average  total  cholesterol  levels  of 
greater  than  240  mg  per  dl  (>6.20  mmol  per  liter)  or 
greater  than  200  mg  per  dl  (>5.15  mmol  per  liter)  if  high 
risk,  any  with  cholesterol  measurements  of  greater  than 


300  mg  per  dl  (>7.75  mmol  per  liter),  or  patients  who 
were  taking  cholesterol-lowering  medications  (a  total  of 
1,718  patients)  were  referred  for  blinded  review  by  three 
physicians  to  determine  compliance  with  NCEP  guide- 
lines." Our  interpretation  of  the  guidelines  allowed  physi- 
cians some  discretion  in  management,  especially  for  the 
frequency  of  follow-up  in  adequately  controlled  cases 
(discussed  later).  The  three  physician-investigators  met 
and  discussed  each  of  these  1,718  cases;  disagreements 
were  resolved  by  consensus  in  all  instances. 

The  management  of  all  patients  was  classified  as  com- 
pliant with  NCEP  recommendations  or  not.  Compliance 
with  recommendations  required  as  many  as  three  steps: 

• Screening  for  total  cholesterol.  All  patients  must 
have  had  at  least  one  total  cholesterol  level  measured 
within  the  past  five  years.  If  the  most  recent  (or  the  aver- 
age, whichever  was  lower)  cholesterol  level  was  less  than 
240  mg  per  dl  (<  6.20  mmol  per  liter)  or  less  than  200  mg 
per  dl  (<  5. 15  mmol  per  liter)  if  high  risk,  and  the  patient 
was  not  on  any  pharmacologic  therapy  for  hypercholes- 
terolemia. then  management  was  compliant.  If  the  patient 
had  not  been  screened  for  a high  serum  cholesterol  level, 
then  management  was  not  compliant. 

• Determination  of  low-density  lipoprotein  (LDL)- 
cholesterol  level.  If  the  initial  cholesterol  level  was  240 
mg  per  dl  or  higher  (>  6.20  mmol  per  liter)  or  200  mg  per 
dl  or  higher  (>5.15  mmol  per  liter)  if  high  risk,  at  least 
one  determination  of  LDL-cholesterol  level  was  required. 
If  the  most  recent  (or  the  average,  whichever  was  lower) 
LDL-cholesterol  level  was  less  than  1 60  mg  per  dl  (<4. 1 5 
mmol  per  liter)  or  less  than  130  mg  per  dl  (<  3.35  mmol 
per  liter)  if  high  risk,  management  was  compliant.  If  the 
patient  had  an  LDL-cholesterol  of  greater  than  160  mg 
per  dl  (>  130  mg  per  dl  if  high  risk)  and  was  not  on  any 
therapy  for  hypercholesterolemia,  the  management  was 
not  compliant.  We  did  not  require  annual  LDL-choles- 
terol measurements  in  those  with  an  initial  LDL-choles- 
terol level  of  less  than  160  mg  per  dl  (<  130  mg  per  dl  if 
high  risk). 

• Treatment  of  elevated  LDL-cholesterol  level.  All  pa- 
tients with  an  LDL-cholesterol  level  of  160  mg  per  dl  or 
higher  ( 1 30  mg  per  dl  if  high  risk)  (>4.15  mmol  per  liter 
[3.35  mmol  per  liter])  should  have  had  a three-  to  six- 
month  trial  of  a cholesterol-lowering  diet.  We  allowed 
physicians  to  use  drug  treatment  without  a diet  trial  if  the 
LDL-cholesterol  level  was  220  (high  risk,  190)  mg  per  dl 
or  higher  (>5.70  [5.00]  mmol  per  liter).  Pharmacologic 
intervention  was  required  in  those  with  LDL-cholesterol 
levels  of  190  (160)  mg  per  dl  or  higher  (>5.00  [4.15] 
mmol  per  liter)  despite  a diet  trial,  with  a therapeutic  goal 
of  an  LDL-cholesterol  level  of  less  than  160  (130)  mg  per 
dl  (<4.15  [3.35]  mmol  per  liter).  The  institution  of  phar- 
macologic therapy  required  that  at  least  two  LDL-choles- 
terol determinations  had  been  done,  with  an  average  level 
of  190  (160)  mg  per  dl  or  higher  (>5.70  [5.00]  mmol  per 
liter);  otherwise,  management  was  not  compliant.  In  this 
last  situation,  we  did  not  consider  psyllium  a pharmaco- 
logic agent. 
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If  the  LDL-cholesterol  goal  was  not  met  within  six 
months,  compliance  required  that  the  physicians  make  an 
appropriate  change  in  therapy- — for  example,  instituting  a 
stricter  diet,  adding  a medication  to  an  unsuccessful 
dietary  regimen,  increasing  a medication  dosage,  or 
changing  medications — at  least  every  three  months.  Man- 
agement was  considered  compliant  if  the  LDL- 
cholesterol  level  was  high,  but  the  physician  was  attempt- 
ing or  planning  to  attempt  to  lower  it.  We  required  check- 
ing an  LDL-cholesterol  level  annually  in  patients  while 
they  were  on  pharmacologic  therapy. 

The  following  situations  that  did  not  meet  these  crite- 
ria were  allowed  as  compliant  management: 

• The  patient  was  screened  for  hypercholesterolemia 
during  the  final  three  months  of  the  abstract  period  (or  if 
the  first  elevated  cholesterol  level  was  detected  then). 

• The  patient  was  being  treated  successfully  (with  diet 
or  drugs)  for  a high  LDL-cholesterol  level  to  achieve  a 
level  of  less  than  130  (high  risk,  160)  mg  per  dl  (<  3.35 
[4.15]  mmol  per  liter)  at  the  time  he  or  she  became  a pa- 
tient in  that  practice. 

• The  patient  refused  further  follow-up  for  high  serum 
cholesterol  levels,  and  that  refusal  was  noted  in  the  chart. 

• The  patient  had  at  least  two  measurements  of  HDL- 
cholesterol  and  triglyceride  levels  that  were  stable.  In 
these  cases,  we  allowed  the  use  of  the  total  cholesterol 
level  as  an  LDL-cholesterol  surrogate  for  follow-up. 

The  primary  outcome  variable  was  the  proportion  of 
patients  in  a practice  whose  management  complied  with 
NCEP  guidelines.  Prespecified  secondary  outcome  vari- 
ables were  the  proportion  of  all  patients  in  a practice  who 
were  screened  for  high  serum  cholesterol  levels  and  the 
proportion  of  those  with  an  initial  cholesterol  level  that 
was  high  (>  240  mg  per  dl  [>  6.20  mmol  per  liter]  or  > 
200  mg  per  dl  [5.15  mmol  per  liter]  if  high  risk)  whose 
management  was  compliant  with  guidelines. 

Statistical  Analysis 

We  compared  the  overall  proportions  of  patients 
whose  management  complied  with  guidelines,  the  pro- 
portions of  patients  screened  for  hypercholesterolemia, 
and  the  proportions  of  patients  with  elevated  cholesterol 
levels  whose  subsequent  management  was  compliant,  us- 
ing techniques  that  adjust  for  the  effect  of  cluster  sam- 
pling.20 These  techniques  take  into  account  that 
physicians’  practices,  not  patients,  were  the  units  of  ran- 
domization, but  that  patients  were  the  units  of  analysis. 
They  allow  the  determination  of  adjusted  x:  values  and 
confidence  intervals.  We  compared  physician  characteris- 
tics using  x2  or  Fisher’s  exact  test.  The  primary  compar- 
isons were  between  the  intervention  groups  and  the 
control  group;  we  also  compared  the  two  intervention 
groups  with  each  other.  Statistical  significance  was  set  at 
a two-sided  P < .05.  We  did  not  adjust  for  multiple 
comparisons.21 

Results 

Of  the  174  practices  that  were  initially  randomized,  34 
(20%)  were  lost  to  follow-up  (Table  1).  There  were  no 


TABLE  1 .—Reasons  Why  Physician  Practices  Did  Not  Participate  in 
Study,  by  Randomized  Croup 


Randomized  Croup,  No. 

Reason  lor 

Control 

Standard  CME  Intensive  CME 

Exclusion 

(n=62) 

(n=S  5) 

(n=57) 

Ineligible* 

Died 

0 

1 

1 

0 

1 

1 

Moved 

5 

3 

3 

Retired,  changed  practice  . . . 

4 

1 

1 

Refused  chart  audit 

4 

4 

3 

<40  Eligible  patients 

CME  = continuing  medical  education 

0 

1 

1 

*Two  practices  were  determined  to  be  ineligible  at  the  time  of  chart  review  because  they 
did  not  do  primary  care. 


significant  differences  in  the  proportion  lost  to  follow-up 
(either  total  or  cause-specific)  in  the  three  groups  (all  P > 
.25).  All  reported  analyses  are  based  on  the  13,099  pa- 
tients in  the  remaining  140  practices  (48  in  the  control 
group,  45  in  the  standard-CME  group,  and  47  in  the  in- 
tensive-CME  group),  which  included  a total  of  168  physi- 
cians. Of  this  total.  13  (8%)  were  women,  and  43  (26%) 
were  members  of  minority  groups  (28  Asian  or  Middle 
Eastern,  13  African  American,  and  2 Hispanic);  there 
were  no  significant  differences  in  the  proportion  of 
women  and  of  minorities  in  the  three  groups.  Of  the  140 
practices,  83%  had  at  least  90  eligible  patients,  and  91% 
had  at  least  70  eligible  patients. 

Physicians  from  38  (84%)  of  the  45  standard-CME 
practices  and  42  (89%)  of  the  47  intensive-CME  practices 
attended  the  initial  seminar;  the  percentages  attending  the 
two  follow-up  sessions  for  the  intensive-CME  group  were 
79%  (37  of  47)  and  55%  (26  of  47),  respectively. 

The  age,  sex,  and  risk  status  of  the  13,099  patients 
were  similar  in  the  three  groups  of  practices  (Table  2). 
Overall,  58%  of  the  patients  were  women,  and  52%  were 
older  than  55  years.  About  28%  of  patients  had  coronary 
artery  disease  or  were  at  high  risk  of  coronary  artery  dis- 
ease. There  were  no  statistically  significant  differences  in 
patient  characteristics  in  analyses  that  adjusted  for  the  ef- 
fects of  clustering. 

Compliance  With  National  Cholesterol 
Education  Program  Guidelines 

More  than  half  of  all  patients  had  been  screened  for 
high  serum  cholesterol  levels,  and  about  one  in  three  pa- 
tients were  managed  in  compliance  with  the  NCEP  rec- 
ommendations (Table  3).  Although  overall  compliance 
rates  were  3%  to  4%  higher  in  the  control  group  than  in 
the  CME  groups,  there  were  no  significant  differences 
between  the  groups.  The  95%  confidence  interval  (Cl)  for 
the  difference  between  the  standard-CME  group  and 
the  control  group,  for  example,  was  from  —10% 
to  +2%.  Screening  rates  were  higher,  but  not  statistically 
so,  in  the  control  group,  with  a 95%  Cl  for  the  difference 
between  the  CME  and  control  groups  of  - 14%  to  +2%. 

Of  the  4,536  patients  whose  management  was  consid- 
ered in  compliance,  3,782  (83%)  had  acceptable  screen- 
ing cholesterol  levels  (<  240  mg  per  dl  [<  6.20  mmol  per 
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TABLE  2.- 

Characteristics  of  Patients,  by  Croup * 

Croup 

Patient 

Characteristic 

Control 
(n= 4,491) 
No.  (96) 

Standard  CME 
(n=4,1S7) 
No.  (96) 

Intensive  CME 
(n  = 4,451) 
No.  (96) 

Femalesex 2,505  (55.8) 

Age,  years! 46.6  + 14.1 

High  risk* 1,232  (27.4) 

CME  = continuing  medical  education 

2,423  (58.3) 
46.4  ±13.9 
1,146  (27.6) 

2,613  (58.7) 
47.2  ±14.1 
1,317  (29.6) 

•Data  on  sex  were  missing  for  8 patients  (5  control,  2 standard  CME,  and  1 intensive  CME). 
Data  on  age  were  missing  for  1,076  patients  (360  control,  324  standard  CME,  and  392  inten- 
sive CME). 

t±  1 standard  deviation. 

^Patients  with  known  or  suspected  coronary  artery  disease  or  with  two  or  more  cardiac  risk 
factors  were  considered  at  high  risk. 

liter]  or  200  mg  per  dl  [5.15  mmol  per  liter]  if  high  risk). 
These  patients  required  no  additional  management.  When 
the  analysis  was  restricted  to  the  prespecified  subgroup  of 
patients  who  had  a screening  cholesterol  level  that  was 
high  (>  240  mg  per  dl.  [>  6.20  mmol  per  liter]  or  200  mg 
per  dl  [5.15  mmol  per  liter]  if  high  risk),  about  one  in  four 
of  these  patients  was  managed  in  compliance  with  NCEP 
guidelines  (Table  3).  There  was  a trend  toward  better 
compliance  (P  = .07)  in  the  two  CME  groups.  Compli- 
ance rates  were  6%  higher  (95%  CL  + 1 % to  +11  %\P  - 
.02)  in  the  intensive-CME  group  than  in  the  control 
group. 

Among  the  2,426  patients  w ho  were  found  to  have  el- 
evated cholesterol  levels  (>  200  mg  per  dl  if  high  risk,  or 
> 240  mg  per  dl.  otherwise)  the  most  common  errors  in 
subsequent  management  were  failure  to  measure  an  LDL- 
cholesterol  level  (n  = 806;  33%)  and  failure  to  institute 
treatment  if  the  LDL-cholesterol  level  was  elevated  (n  = 
450;  19%).  There  were  no  differences  in  the  frequencies 
of  these  errors  in  the  three  groups  (P  > . 10). 

There  were  no  differences  between  practices  in  the 
tw'o  CME  groups  in  overall  compliance  ( P > .90).  screen- 
ing ( P >.90),  or  compliance  among  patients  with  high 
cholesterol  levels  (P  = .22). 

Wide  variations  were  seen  in  practice  patterns  in  all 
three  groups.  For  example,  the  proportion  of  patients  who 
were  screened  for  high  serum  cholesterol  levels  in  the 
control  practices  ranged  from  a low  of  12%  to  a high  of 
93%;  the  same  two  practices  achieved  overall  compliance 
rates  of  5%  and  65%,  respectively.  Although  one  practice 
in  the  intensive-CME  group  achieved  an  overall  90% 
compliance  rate  and  a 57%  compliance  rate  ( 17  of  30)  in 
patients  with  high  cholesterol  levels,  another  practice  had 
an  overall  compliance  rate  of  10%  and  failed  to  manage  a 
single  patient  (of  10  such  patients)  with  an  elevated 
cholesterol  level  in  compliance  with  NCEP  recommenda- 
tions. 

Comment 

Our  results  indicate  that  continuing  medical  education 
for  physicians,  even  when  combined  with  intensive  fol- 
low-up and  office-based  educational  materials,  did  not 
elicit  overall  compliance  with  the  NCEP  expert  panel’s 
recommendations  on  the  detection,  evaluation,  and  treat- 


ment of  hypercholesterolemia.  About  half  of  the  13,099 
patients  had  not  been  screened  for  high  serum  cholesterol 
levels,  and  overall  rates  of  compliance  were  betw  een  33% 
and  37%,  making  it  unlikely  that  we  failed  to  detect  an  ef- 
fect because  levels  of  screening  and  management  compli- 
ance were  already  high.  We  found  no  differences  between 
the  performances  of  practices  assigned  to  the  standard- 
CME  group  and  the  control  group.  A modest  benefit  of 
the  intensive-CME  intervention  on  compliance  with  rec- 
ommended management  was  seen  in  the  predefined  sub- 
group of  patients  with  elevated  cholesterol  levels  who 
required  more  than  a simple  screening  test. 

We  did  not  anticipate  the  trends  that  we  observed  to- 
ward higher  screening  and  compliance  rates  in  the  control 
group  and  think  that  chance  is  the  most  likely  explanation 
for  these  results.  Another  possibility  is  that  the  interven- 
tion-physicians were  more  aware  of  the  complexity  of  the 
management  process,  and  this  discouraged  them  from 
screening  some  patients.  Once  screening  was  initiated, 
however,  the  intervention-physicians  were  somewhat 
more  likely  to  manage  those  found  to  have  elevated  cho- 
lesterol levels  according  to  guidelines.  The  net  effect  is 
that  the  (unknown)  proportion  of  all  patients  with  high 
cholesterol  levels  whose  management  met  NCEP  guide- 
lines was  probably  similar  in  the  three  groups.  The  actual 
proportions  are  not  known  because  cholesterol  levels  are 
missing,  of  course,  for  those  who  were  not  screened. 

One  of  the  strengths  of  this  study  is  the  representative- 
ness of  the  participating  physicians  and  their  patients.  The 
sample  includes  members  from  several  ethnic  groups 
whose  practices  are  in  a variety  of  socioeconomic  circum- 
stances in  urban,  suburban,  and  semirural  areas  of  the  San 
Francisco  Bay  Area.  All  were  self-identified  primary  care 
providers.  They  were  not  selected  on  the  basis  of  affilia- 
tion with  an  academic  medical  center.  Our  recruitment 
rate  of  nearly  two  thirds  of  all  physicians  contacted  is 
high.  These  differences  between  our  sample  and  those  in 
other  studies  of  continuing  medical  education,  which 
have  mainly  enrolled  residents,  clinical  faculty,  or  mem- 
bers of  a health  maintenance  organization,  often  with 


TABLE  3—  Patients  Screened  for  Hypercholesterolemia  and 
Those  Whose  Management  Complied  With  Recommendations  of  the 
National  Cholesterol  Education  Program  (NCEP),  by  Croup 


Croup 

Patient  Control  Standard  CME  Intensive  CME  P* 

Characteristic  No.  (96)  No.  (96)  No.  (96)  Value 

Patients,  No 4,491  4,159  4,451 

Screened  2,548  (57)  2,135  (51)  2,278  (51)  >.25 

Compliant  with 

NCEP 1,659  (37)  1,377  (33)  1,500  (34)  >.25 

Cholesterol  levels 

high,  No.t 1,125  991  1,064 

Compliant  with 

NCEP 236  (21)  232  (23)  286  (27)  .07 


CME  = continuing  medical  education 


•All  analyses  adjusted  for  the  effects  of  clustering  by  practice  (see  Methods). 
tScreening  cholesterol  level  >240  mg/dl  (>200  mg/dl  if  high  risk)  (620  mmol/liter  [5.15 
mmol/liter  if  high  risk]). 
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much  lower  recruitment  rates,  may  explain  why  we  were 
unable  to  show  an  overall  benefit.  On  the  other  hand,  oth- 
ers have  also  found  relatively  low  rates  of  treatment  of  pa- 
tients with  elevated  cholesterol  levels,  similar  to  those  we 
observed. 12-14J2  Given  the  recent  study  showing  that 
women  physicians  are  more  likely  to  perform  preventive 
services  than  their  male  counterparts,2'’  it  is  unfortunate 
that  our  sample  included  only  13  women  physicians,  re- 
flecting the  small  proportion  of  women  in  the  practices 
that  composed  our  sampling  frame. 

In  our  study,  physician  practices,  not  patients,  were  the 
unit  of  randomization  and  are  thus  the  appropriate  unit  of 
analysis.  Had  we  failed  to  account  for  the  effects  of  clus- 
tering within  practices,  we  would  have  erroneously  con- 
cluded that  screening  for  high  serum  cholesterol  levels 
(unadjusted  \2  2 degrees  of  freedom  [df]  - 35.48,  P < 
.0001)  and  compliance  with  recommendations  (unad- 
justed x 2 df  = 16.45,  P < .001)  were  more  common  in 
the  control  practices. 

This  study  has  several  limitations.  Not  all  physicians 
who  were  randomly  assigned  to  the  CME  groups  took  ad- 
vantage of  all  the  interventions  that  we  offered,  and  not  all 
physicians  who  were  originally  randomly  selected  re- 
mained in  the  study.  Despite  our  best  efforts  to  identify 
physicians  in  stable  practice  settings,  during  the  time  of 
our  study  (from  1988  to  1991),  there  was  great  turmoil  in 
medical  practice  in  the  San  Francisco  Bay  Area;  many 
physicians  retired,  moved,  or  changed  practices.  Others 
refused  to  allow  chart  audit.  Although  the  proportion  of 
physicians  who  were  lost  to  follow-up  was  similar  in  the 
three  groups,  we  cannot  eliminate  the  possibility  of  differ- 
ential loss  to  follow-up.  That  physicians  in  the  CME 
groups  whose  management  of  hypercholesterolemia  com- 
plied with  NCEP  recommendations  would  have  been 
more  likely  to  drop  out  than  those  in  the  control  group 
seems  unlikely. 

We  assumed  that  physicians  do  not  remember  man- 
agement plans  for  individual  patients  unless  they  are  writ- 
ten in  the  medical  record.  Thus,  we  may  have 
underestimated  the  use  of  diet  therapy,  for  example,  if  a 
physician  failed  to  note  it.  On  the  other  hand,  we  may 
have  overestimated  the  use  of  diet  counseling  if  a physi- 
cian recorded  doing  so,  but  actually  did  not  give  such 
counseling— or  did  so  ineffectively.  We  also  may  have 
overestimated  screening  rates  because  some  of  the  cho- 
lesterol levels  may  have  been  ordered  as  part  of  a routine 
chemistry  panel.  In  addition,  longer  follow-up  would 
have  resulted  in  a higher  prevalence  of  screening  in  all 
three  groups.  Because  most  of  the  compliance  with  guide- 
lines occurred  by  screening  patients  with  normal  choles- 
terol levels,  overall  compliance  would  likely  also  be 
higher.  Because  all  auditing  was  done  blinded  to  group 
assignment,  these  limitations  would  not  affect  the  be- 
tween-group  comparisons,  however. 

The  determination  of  compliance  was  based  on  NCEP 
guidelines,  using  a “benefit  of  the  doubt”  approach.  These 
guidelines  are  complex,  requiring  several  diagnostic  and 
treatment  steps.11-24  Our  results  suggest  that  despite  exten- 
sive educational  efforts,  the  NCEP  guidelines  may  be  too 


cumbersome  for  many  practitioners.  Even  given  the  pos- 
sible benefit  of  the  intensive-CME  intervention  among 
patients  with  high  cholesterol  levels,  management  was 
not  in  compliance  with  NCEP  recommendations  in  more 
than  three  quarters  of  the  patients  in  that  group.  This  em- 
phasizes the  importance  of  determining  the  applicability 
of  clinical  guidelines  before  they  are  widely  dissemi- 
nated.25 It  would  be  of  great  interest  to  know  whether  a 
less  complicated  strategy  would  have  greater  applicabil- 
ity and  more  widespread  public  health  effects. 

The  limitations  of  the  standard-CME  lecture  format — 
in  terms  of  demonstrating  effects  on  patient  care — are 
well-recognized.4  Our  study  confirms  those  results,  as 
well  as  those  suggesting  that  physician-oriented  ap- 
proaches to  preventive  services  may  not  be  efficacious.26 
The  results  seem  to  suggest  that  programs  that  include 
more  intensive  education  with  enabling  factors  (such  as 
patient  handouts)  and  reinforcement  (such  as  follow-up 
seminars)  may  modestly  improve  patient  care,  at  least  in 
the  subgroup  of  patients  who  require  more  management. 
We  are  unable  to  determine  which  aspects  of  our  intensive 
intervention  were  responsible  for  the  possible  benefit  that 
we  observed. 

Given  the  substantial  controversy  that  has  arisen  about 
the  wisdom  of  screening  and  treating  high  cholesterol  lev- 
els in  many  adults,1617  we  cannot  say  whether  the 
relatively  low  levels  of  compliance  with  the  NCEP 
recommendations  that  we  observed  were  good  or  bad.  We 
can  say  that  CME  was  not  particularly  effective  in  im- 
proving compliance  with  those  guidelines  among 
non-university-affiliated  community  physicians  who 
practice  primary  care.  That  our  results  will  apply  to  sub- 
sequent modifications  of  the  NCEP  guidelines24  and  per- 
haps to  other  expert  guidelines  seems  likely.  These  results 
emphasize  the  need  for  better  ways  to  change  behavior  in 
practicing  physicians  and  the  importance  of  studying  the 
implementation  of  preventive  health  recommendations. 

Acknowledgment 

Gayle  Pearson  assisted  in  preparing  the  patient  manual.  We  thank 
our  chart  abstractors,  in  particular  Jean  Ingram,  for  auditing  charts,  and 
the  many  San  Francisco  Bay  Area  physicians  who  participated  in  this 
study. 

REFERENCES 

1.  Maiman  LA,  Becker  MH,  Liptak  GS,  Nazarian  LF,  Rounds  KA:  Improving 
pediatricians'compliance-enhancing  practices — A randomized  trial.  Am  J Dis 
Child  1988;  142:773-779 

2.  Kottke  TE.  Brekke  ML.  Solberg  LI,  Hughes  JR:  A randomized  trial  to  in- 
crease smoking  intervention  by  physicians — Doctors  Helping  Smokers.  Round  I. 
JAMA  1989;  261:2101-2106 

3.  White  PT.  Pharoah  CA.  Anderson  HR.  Freeling  P:  Randomized  controlled 
trial  of  small  group  education  on  the  outcome  of  chronic  asthma  in  general  prac- 
tice. J R Coll  Gen  Pract  1989;  39:182-186 

4.  Davis  DA.  Thomson  MA.  Oxman  AD.  Haynes  RB:  Evidence  for  the  effec- 
tiveness of  CME — A review  of  50  randomized  controlled  trials.  JAMA  1992: 
268:1111-1117 

5.  Wentz  DK,  Osteen  AK.  Cannon  MI:  Continuing  medical  education — Un- 
abated debate.  JAMA  1992:  268:1 1 18-1120 

6.  Manning  PR,  DeBakey  L:  Lifelong  learning  tailored  to  individual  clinical 
practice  (Editorial).  JAMA  1992;  268:1 135-1 136 

7.  Cummings  SR,  Richard  RJ,  Duncan  C,  et  al:  Training  physicians  about 
smoking  cessation:  A controlled  trial  in  private  practices.  J Gen  Intern  Med  1989; 
4:482-489 


578  WJM,  December  1994 — Vol  161,  No.  6 


Managing  Hypercholesterolemia— Browner  et  al 


8.  Cummings  SR.  Coates  TJ.  Richard  RJ.  et  al:  Training  physicians  in  counsel- 
ing about  smoking  cessation — A randomized  trial  of  the  Quit  for  Life'  Program. 
Ann  Intern  Med  1989:  1 10:640-647 

9.  Jennett  PA.  Laxdal  OE.  Hayton  RC.  et  al:  The  effects  of  continuing  medical 
education  on  family  doctor  performance  in  office  practice:  A randomized  control 
study.  Med  Edue  1988;  22:139-145 

10.  Jack  BW.  Gans  KM.  McQuade  W,  et  al:  A successful  physician  training 
program  in  cholesterol  screening  and  management.  Prev  Med  1991;  20:364-377 

1 1 . The  Expert  Panel:  Report  of  the  National  Cholesterol  Education  Program 
Expert  Panel  on  detection,  evaluation,  and  treatment  of  high  blood  cholesterol  in 
adults.  Arch  Intern  Med  1988:  148:36-69 

12.  Landzberg  JS.  Heim  CR:  Physician  recognition  and  treatment  of  hypercho- 
lesterolemia. Arch  Intern  Med  1989;  149:933-935 

13.  Schucker  B.  Wittes  JT.  Santanello  NC.  et  al:  Change  in  cholesterol  aware- 
ness and  action — Results  from  national  physician  and  public  surveys.  Arch  Intern 
Med  1991;  151:666-673 

14.  Whiteside  C.  Robbins  JA:  Cholesterol  knowledge  and  practices  among  pa- 
tients compared  with  physician  management  in  a university  primary  care  setting. 
Prev  Med  1989:  18:526-531 

15.  Block  L.  Banspach  SW,  Gans  K,  et  al:  Impact  of  public  education  and  con- 
tinuing medical  education  on  physician  attitudes  and  behavior  concerning  choles- 
terol. Am  J Prev  Med  1988;  4:255-260 

16.  Hulley  SB.  Newman  TB,  Grady  D.  Garber  AM.  Baron  RB.  Browner  WS: 
Should  we  be  measuring  blood  cholesterol  levels  in  young  adults?  JAMA  1993; 
269:1416-1419 


17.  Sox  HJ:  Screening  for  lipid  disorders  under  health  care  systems  reform.  N 
Engl  J Med  1 993 ; 328 : 1 269- 1 27 1 

18.  Goor  R.  Goor  N:  Eater's  Choice.  Boston.  Mass,  Houghton-Mifflin,  1987 

19.  Schroeder  SA.  Krupp  MA,  Tierney  LM.  McPhee  SJ:  Current  Medical  Di- 
agnosis and  Treatment,  28th  edition.  San  Mateo,  Calif,  Appleton  & Lange,  1989 

20.  Donner  A,  Donald  A:  The  statistical  analysis  of  multiple  binary  measure- 
ments. J Clin  Epidemiol  1988;  41:899-905 

21.  Rothman  KJ:  No  adjustments  are  needed  for  multiple  comparisons.  Epi- 
demiology 1990;  1:43-46 

22.  Headrick  LA.  Speroff  T,  Pelecanos  HI.  Cebul  RD:  Efforts  to  improve  com- 
pliance with  National  Cholesterol  Education  Program  guidelines — Results  of  a 
randomized  controlled  trial.  Arch  Intern  Med  1992;  152:2490-2496 

23.  Lurie  N.  Slater  J.  McGovern  P.  Ekstrum  J.  Quam  L.  Margolis  K:  Preven- 
tive care  for  women — Does  the  sex  of  the  physician  matter?  N Engl  J Med  1993: 
329:478-482 

24.  Summary  of  the  Second  Report  of  the  National  Cholesterol  Education  Pro- 
gram (NCEP)  Expert  Panel  on  Detection.  Evaluation,  and  Treatment  of  High 
Blood  Cholesterol  in  Adults  (Adult  Treatment  Panel  II).  JAMA  1993;  269:3015- 
3023 

25.  Browner  WS:  Estimating  the  impact  of  risk  factor  modification  programs. 
Am  J Epidemiol  1986:  123:143-153 

26.  Belcher  DW:  Implementing  preventive  services — Success  and  failure  in  an 
outpatient  trial.  Arch  Intern  Med  1990:  150:2533-2541 


Conferences  and  Reviews 


579 


Antibiotic  Therapy  for  Ocular  Infection 

ROBERT  W.  SNYDER,  MD,  PhD,  Tucson,  Arizona,  and  DAVID  B.  GLASSER,  MD,  Columbia,  Maryland 

Infections  of  the  eye  can  rapidly  damage  important  functional  structures  and  lead  to  permanent 
vision  loss  or  blindness.  Broad-spectrum  antibiotics  should  be  administered  to  the  appropriate  site 
of  infection  as  soon  as  a diagnosis  is  made.  Topical  drops  are  preferred  for  corneal  and  conjunctival 
infections.  Intravitreal  antibiotics,  and  possibly  subconjunctival  and  parenteral  antibiotics,  are  pre- 
ferred for  endophthalmitis.  Parenteral  antibiotics  are  recommended  for  infection  in  deep  adnexal 
structures.  We  review  specific  aspects  of  antibiotic  therapy  for  ocular  and  periocular  infection. 

(Snyder  RW,  Glasser  DB:  Antibiotic  therapy  for  ocular  infection.  West  ] Med  1 994;  1 61 :579-584) 


The  appropriate  use  of  antibiotics  to  treat  ocular  infec- 
tion requires  an  understanding  of  the  disease 
processes  being  treated  and  a knowledge  of  the  pharma- 
cology and  pharmacokinetics  of  the  drugs  used.  The 
prompt  use  of  the  appropriate  antibiotics  is  essential  to 
preserving  vision  in  the  presence  of  severe  eye  infection 
such  as  bacterial  keratitis  or  endophthalmitis.  We  will  re- 
view antibiotic  therapy  for  various  ocular  infections. 
Commonly  used  antibiotics  are  shown  in  Table  1.* 

General  Principles  of  Antibiotic  Therapy 

Antibiotic  therapy  may  result  in  killing  the  microor- 
ganism (bactericidal  drugs)  or  inhibiting  bacterial  growth 
(bacteriostatic  drugs).  When  bacteriostatic  drugs  are  used 
to  treat  ocular  infection,  the  host  defense  mechanisms  are 
ultimately  responsible  for  clearing  and  eradicating  the  in- 
fective organism.  In  bacterial  keratitis,  the  infection  devel- 
ops in  the  avascular  cornea,  and  in  endophthalmitis  it 
develops  in  the  fluid-filled  aqueous  or  vitreous  cavity.  In 
either  case,  the  immune  system  may  be  unable  to  control 
the  organism  fast  enough  to  prevent  sight-threatening  se- 
quelae. Within  the  first  24  hours  pathogens  may  multiply 
and  release  toxins  and  degradative  enzymes  that  destroy 
the  function  and  integrity  of  ocular  tissues.  Thus,  bacteri- 
cidal drugs  are  preferred  for  the  treatment  of  severe  ocular 
infection.  The  penicillins,  cephalosporins,  aminoglyco- 
sides, and  fluoroquinolones  are  bactericidal  agents  and  are 
generally  used  to  treat  ocular  infection.  Tetracycline, 
erythromycin,  chloramphenicol,  and  sulfonamide  are  bac- 
teriostatic and  are  often  reserved  for  less  severe  infections 
or  where  there  is  a specific  benefit  such  as  tetracycline  in 
the  treatment  of  ocular  rosacea. 

Antimicrobial  resistance  is  a constant  concern  to 
physicians,  and  resistance  is  found  to  ampicillin,  genta- 


*See also  the  editorial  by  J P Whitcher.  MD,  MPH,  ‘Ocular  Infections — A 
Rational  Approach  to  Antibiotic  Therapy,"  on  pages  615-617  of  this  issue. 


micin,  tobramycin,  newer  cephalosporins,  and  fluoro- 
quinolones.14  In  general,  it  is  thought  that  with  frequent 
and  persistent  long-term  use  of  a given  antibiotic,  there  is 
a greater  chance  of  bacterial  strains  developing  with  resis- 
tance to  that  drug.  To  date,  there  have  been  no  studies 
documenting  increased  resistance  of  bacteria  following 
the  treatment  of  acute  bacterial  conjunctivitis  or  follow- 
ing the  short-term  use  of  prophylactic  topical  antibiotics. 
It  may  be  that  increased  antibiotic  resistance  for  a given 
drug  is  related  to  the  total  area  of  the  body  treated  or  the 
systemic  concentrations  of  the  drug.  Thus,  antibiotics  ad- 
ministered topically  to  the  eye  may  not  affect  bacterial 
resistance  to  a substantial  degree.  On  the  other  hand, 
there  remains  legitimate  concern  that  drug  resistance  will 
occur  when  topical  antibiotics  (particularly  bacteriostatic 
agents)  are  used  for  prolonged  periods. 

Topically  applied  antibiotics  are  capable  of  delivering 
high  concentrations  of  antibiotics  to  the  site  of  infection  in 
most  cases.  With  conjunctivitis  and  keratitis,  the  antibiotic 
is  directly  applied  (by  topical  drops  or  ointments)  to  the 
area  of  infection.  With  endophthalmitis,  topical  antibiotics 
must  transit  the  cornea,  and  therapeutic  concentrations 
may  not  be  achieved  within  the  eye.5,6  The  factors  that  in- 
fluence the  intraocular  penetration  of  antibiotics  include 
the  charge  of  the  drug,  the  status  of  the  corneal  epithelium, 
the  degree  of  ocular  inflammation,  the  formulation  and 
concentration  of  the  drug,  and  the  dosage  regimen  em- 
ployed.7 The  chemical  properties  of  a drug  influence  its  in- 
traocular penetration  through  its  ability  to  diffuse  across 
the  layers  of  the  cornea.  The  outer  epithelial  layer  is  rich 
in  lipids,  whereas  the  inner  stroma  of  the  cornea  is  com- 
posed primarily  of  water  (about  70%).  Biphasic  solubility 
is  necessary  for  a molecule  to  diffuse  across  both  the  ep- 
ithelium and  the  stroma.  The  pH  and  buffering  system  of 
an  antibiotic’s  formulation  can  profoundly  influence  its 
ocular  penetration,  as  can  the  molecular  size  of  the  drug.5-6 
Most  commonly  used  ophthalmic  antibiotics  are  molecu- 
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TABLE  1 —Antibiotics  Commonly  Used  for  Eye  Infection 

Diagnosis 

Antibiotic 

Dosage 

Bacterial  conjunctivitis  

Trimethoprim  sulfate  and  polymyxin 

B sulfate  (Polytrim) 

q 1-2  hr  while  awake 

Ciprofloxacin  HCI  0.3% 

q 1-2  hr  while  awake 

Gentamicin  sulfate  or  tobramycin  0.3% 

q 1-2  hr  while  awake 

Sulfacetamide  sodium  10% 

q 1-2  hr  while  awake 

Bacterial  keratitis  

Cefamandole  nafate  5% 

plus 

Tobramycin  2% 

q AA  hr  around  the  clock 

Ciprofloxacin  HCI  0.3% 

q 'AA  hr  around  the  clock 

Endophthalmitis 

Ofloxacin  0.3% 

q 'AA  hr  around  the  clock 

Intravitreal  

Vancomycin  HCI 

plus 

1 mg 

Amikacin  sulfate 

0.4  mg 

Subconjunctival 

Vancomycin  HCI 

25  mg  2x/day 

Ceftazidime 

100  mg  2x/day 

Topical  

Vancomycin  HCI  5% 

plus 

Amikacin  sulfate  2% 

q 'AA  hr  around  the  clock 

Parenteral  

Amikacin  sulfate 

plus 

Ceftazidime 

Per  manufacturer's  recommendations 

Orbital  cellulitis 

Children  

Cefuroxime  sodium 

100  mg/kg/day  in  divided  doses  IV 

Adults  

HCI  = hydrochloride,  IV  = intravenous,  q = every 

Ceftizoxime  sodium 

2 grams  q 8 hr  IV 

larly  small  enough  to  diffuse  through  biologic  membranes 
without  difficulty,  but  bacitracin  and  colistin  and  other 
polymyxins  are  higher-molecular-weight  antibiotics  that 
penetrate  the  cornea  poorly.5 

Some  drug  formulations  can  cause  microdisruption  of 
the  corneal  epithelium,  and  this  “microtoxicity”  enhances 
drug  penetration  because  the  epithelium  is  the  principal 
barrier  to  drug  penetration.  This  is  thought  to  occur  when 
ethylenediaminetetra-acetate  (EDTA)  or  sodium  benzoate 
are  used  as  preservatives.  Ocular  inflammation  may  also 
result  in  damage  to  the  corneal  epithelial  barrier  and 
enhance  penetration.5  7 The  turnover  of  the  tear  film  is  rel- 
atively rapid,  and  formulations  that  increase  the  persis- 
tence of  the  drug  in  the  tear  film  may  enhance  drug 
concentrations.  This  can  be  accomplished  by  making  the 
preparation  more  viscous  or  by  placing  it  in  an  ointment 
form.  In  theory,  ointments  have  superior  bioavailability  to 
solutions  because  of  the  increased  contact  time  on  the 
eye.  Hydrophilic  antibiotics,  however,  may  crystallize 
within  the  ointment  base,  which  then  prevents  their  re- 
lease and  subsequent  penetration,  with  the  net  effect  of 
decreasing  their  bioavailability. 

Increasing  the  concentration  of  the  antibiotic  will  in- 
crease the  diffusion  gradient  across  the  cornea  and  en- 
hance its  penetration.5-8  The  formulation  of  topical 
antibiotics  in  "fortified"  strengths  may  be  limited  by  the 
solubility  or  toxicity  of  an  individual  antibiotic.  Fortified 


preparations  produce  substantially  higher  drug  concentra- 
tions in  the  cornea  and  aqueous  humor  and  are  more  effec- 
tive in  killing  microorganisms  in  experimental  models  of 
bacterial  keratitis  than  are  standard-strength  solutions.9'12 
Fortified  antibiotics  are  therefore  frequently  used  to  treat 
bacterial  keratitis.  The  newer  fluoroquinolones  are  an 
exception  and  have  not  been  formulated  in  fortified  antibi- 
otic preparations.  Ciprofloxacin  in  the  commercially  avail- 
able concentration  of  0.3%  (3  mg  per  ml)  has  been  shown 
to  yield  therapeutic  corneal  levels,  and  more  recently, 
ofloxacin  has  been  shown  to  produce  both  therapeutic 
cornea  and  aqueous  levels  when  a commercial-strength 
0.3%  solution  is  used  for  dosing.1514 

Specific  dosing  techniques  can  also  be  used  to  advan- 
tage in  topical  therapy  for  serious  ocular  infection.  A 
loading  regimen  of  one  drop  every  minute  for  5 minutes, 
repeated  60  minutes  later,  is  capable  of  producing  high 
concentrations  of  antibiotic  within  the  cornea  (well  above 
100  peg  per  gram  of  tissue).15  The  sustained  administration 
of  an  antibiotic — one  drop  of  0.3%  gentamicin  sulfate 
every  30  to  60  minutes— appears  optimal.1617  When  more 
than  one  antibiotic  is  used,  five  minutes  should  elapse  be- 
tween installations  to  prevent  a “washout”  of  the  first 
antibiotic. 

Toxicity  of  topically  applied  antimicrobials  may  be 
related  to  the  antibiotic  or  to  the  preservatives  and  vehicles 
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used  in  the  formulation.  Antibiotics  may  retard  epithelial 
healing,  and  this  may  occur  to  a greater  extent  with  forti- 
fied solutions.1718  Thimerosal,  a mercurial  compound  with 
relatively  weak  antimicrobial  activity,  can  cause  hypersen- 
sitivity reactions,  keratoconjunctivitis  with  coarse  corneal 
epithelial  changes,  giant  papillary  conjunctivitis,  corneal 
stromal  infiltrates,  and  calcific  band  keratopathy.19'23 

Benzalkonium  chloride  is  known  to  inhibit  epithelial 
adhesion,  cause  a loss  of  superficial  epithelial  cells,  and 
delay  healing  of  the  epithelium.  These  epithelial  toxic 
effects  and  the  surfactant  properties  of  benzalkonium  may 
enhance  the  penetration  of  topically  applied  antibiotics.24-25 

The  administration  of  antibiotics  into  the  vitreous  cav- 
ity is  advocated  for  the  treatment  of  endophthalmitis.  This 
disease  has  a poor  prognosis  despite  aggressive  treatment 
with  topical,  parenteral,  and  periocular  antibiotics.26  Con- 
ventional routes  of  antibiotic  administration  (topical  and 
parenteral)  are  unable  to  produce  sustained  therapeutic 
antibiotic  concentrations  in  the  vitreous,  thereby  mandat- 
ing direct  intravitreal  administration  whereby  therapeutic 
antibiotic  levels  may  be  maintained  for  relatively  long  pe- 
riods of  time  (gentamicin  has  a half-life  of  33  hours  in  the 
primate  vitreous).27  Retinal  toxicity  of  antibiotics  admin- 
istered to  the  vitreous  cavity  is  the  main  problem  with  in- 
traocular therapy.  In  animal  and  clinical  trials  in  humans, 
it  is  thought  that  the  maximum  tolerable  doses  are  100  to 
400  p.g  for  gentamicin,  2 mg  for  cefazolin  or  methicillin, 
400  |xg  for  amikacin,  and  1 mg  for  vancomycin.26'31  Be- 
cause of  the  narrow  range  between  the  therapeutic  dose 
and  toxicity  of  the  aminoglycosides,  it  is  essential  that  the 
medications  are  carefully  and  properly  prepared  and  that 
injections  are  made  into  the  anterior  or  mid-vitreous  to 
avoid  excessively  high  concentrations  near  the  retina. 

Parenteral  antibiotics  are  indicated  in  patients  with 
preseptal  cellulitis,  orbital  cellulitis,  dacryocystitis,  and  as 
an  adjunct  in  the  treatment  of  endophthalmitis  or  keratitis 
with  scleral  extension  or  impending  or  actual  corneal  per- 
foration. In  addition,  corneal  or  conjunctival  infections 
with  Neisseria  gonorrhoeae  at  any  age  or  Pseudomonas , 
Haemophilus,  and  Chlamydia  species  in  neonates  should 
be  treated  with  parenteral  antibiotics. 

Topical  antibiotics  are  effective  and  safe  when  used  as 
prophylaxis  against  endophthalmitis  after  surgical  therapy 
and  to  decrease  the  risk  following  penetrating  trauma.32'37 
Antibiotics  may  best  be  administered  at  least  24  hours  be- 
fore an  operation  to  effectively  minimize  the  bacterial 
counts  in  the  conjunctival  cul-de-sac.38  The  subconjunctival 
administration  of  antibiotic  following  an  intraocular  opera- 
tion has  been  shown  effective  in  animal  models  and  is  com- 
monly used.39-40  On  rare  occasions,  severe  retinal  toxic 
reactions  have  occurred  with  the  postoperative  administra- 
tion of  subconjunctival  aminoglycoside,  and  cephalosporin 
administration  may  be  preferred.  Most  of  these  reactions 
have  been  associated  with  inadvertent  scleral  perforation 
during  the  drug  administration.41  Visualization  of  the  nee- 
dle tip  during  administration  will  reduce  this  risk. 

Severe  ocular  infections  such  as  bacterial  keratitis,  en- 
dophthalmitis, or  orbital  cellulitis  are  clear  indications  for 
aggressive  antibiotic  therapy  with  broad-spectrum  drugs. 


In  most  cases,  the  initial  choice  of  antibiotic  must  be 
made  without  knowing  the  identity  or  susceptibility  of  the 
infecting  organism.  In  bacterial  keratitis  and  endoph- 
thalmitis, specimens  from  the  infected  site  should  be  ob- 
tained for  culture  and  smear  before  the  antimicrobial 
therapy  is  administered,  and  this  should  be  done  promptly 
so  as  to  avoid  any  delay  in  treatment.42 

Bacterial  Keratitis 

Bacterial  keratitis  refers  to  bacterial  infection  of  the 
cornea.  The  surface  epithelium,  the  mechanical  properties 
of  the  lids,  and  bioactive  components  of  the  tear  film  pro- 
vide an  effective  barrier  to  infection.  Infection  may  occur 
when  these  barriers  are  compromised  and  may  then  lead 
rapidly  to  ulceration  of  the  cornea  with  resultant  surface 
irregularity  or  corneal  scarring,  with  associated  loss  in  vi- 
sual function.  The  early  treatment  of  bacterial  keratitis 
with  adequate  doses  of  the  appropriate  antibiotic  is  essen- 
tial to  minimize  the  loss  of  vision. 

Because  the  invading  organism  is  usually  not  immedi- 
ately known,  broad-spectrum  antibiotics  are  chosen  as  the 
initial  therapy  for  severe  infections  so  that  all  possible 
gram-positive  and  gram-negative  pathogens  are  covered. 
In  the  treatment  of  bacterial  keratitis,  this  typical  “shot- 
gun” approach  to  treatment  is  begun  with  a combination 
of  cephalosporin  and  aminoglycoside.  The  antibiotics  are 
also  formulated  in  fortified  concentrations  to  provide  the 
highest  possible  concentrations  of  antibiotic  before  toxic- 
ity is  attained,  so  that  bactericidal  levels  can  be  quickly 
established  in  the  cornea.  In  a typical  regimen,  2%  to- 
bramycin and  5%  cefamandole  nafate  may  be  used.  After 
a loading  regimen,  the  antibiotic  administration  is  contin- 
ued every  half  hour  around  the  clock  for  the  first  24  hours, 
with  a gradual  tapering  of  this  dosage  over  the  ensuing 
days  as  therapeutic  effect  is  observed.  Once  the  results  of 
cultures  and  antibiotic  sensitivity  patterns  are  reported, 
the  therapy  can  be  modified  to  single-drug  coverage  as  in- 
dicated. 

A second  alternative  is  to  use  the  newer  fluoro- 
quinolones as  single-drug  coverage  for  bacterial  keratitis. 
This  single-drug  regimen  is  probably  much  easier  for  the 
patient  or  care  giver  to  administer  and  thus  has  the  theo- 
retical advantage  of  enhanced  compliance.  There  has 
been  some  controversy  over  the  single  use  of  the  fluoro- 
quinolones because  of  concern  that  perhaps  some  of  the 
organisms,  such  as  Streptococcus  pneumoniae,  may  not 
be  covered  adequately.  With  the  corneal  drug  concentra- 
tions that  are  obtainable  with  topical  ciprofloxacin  ther- 
apy (3.1  p,g  per  gram  of  tissue),  this  may  not  be  a 
legitimate  concern.43  Ciprofloxacin  hydrochloride  in  a 
0.3%  solution  as  a single  agent  and  given  every  hour  has 
been  shown  to  be  efficacious  in  a prospective  multicenter 
study  of  the  treatment  of  bacterial  keratitis.44  More  re- 
cently, ofloxacin  has  been  formulated  for  topical  ocular 
antibiotic  therapy  and  may  also  prove  efficacious  because 
higher  aqueous  levels  of  ofloxacin  can  be  attained  with 
comparative  dosing  regimens.14 

Subconjunctival  and  intravenous  antibiotics  are  tradi- 
tionally reserved  for  cases  of  impending  ocular  perfora- 
tion or  when  the  infectious  process  appears  to  extend  into 
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TABLE  2 -Initial  Therapy  for  Endophthalmitis 


Postoperative  Infection  Protocols 

Route  of  Traumatic  Endophthalmitis  Bascom  Palmer 

Administration  Infection  Vitrectomy  Study"  Eye  Institute f 


Intravitreal  (in  0.1  ml) 


Subconjunctival  (in  0.5  ml) 


Topical 


Parenteral 


Vancomycin  HCI,  1 mg 
Amikacin  sulfate,  0.4  mgt 

Vancomycin  HCI,  25  mg 
Gentamicin  sulfate,  20  mg 

Vancomycin  HCI,  5% 
Gentamicin  sulfate,  0.14% 

Clindamycin  phosphate 
Amikacin  sulfate 
Ciprofloxacin  HCI 


Vancomycin  HCI,  1 mg 
Amikacin  sulfate,  0.4  mg 

Vancomycin  HCI,  25  mg 
Ceftazidime,  1 00  mg 

Vancomycin  HCI,  5% 
Amikacin  sulfate 

Amikacin  sulfate 
Ceftazidime 


Vancomycin  HCI,  1 mg 
Ceftazidime,  2.25  mg 
Dexamethasone,  0.4  mg 
Vancomycin  HCI,  25  mg 
Ceftazidime,  25-50  mg 
Dexamethasone,  12-24  mg 
Vancomycin  HCI,  5% 
Ceftazidime,  5% 
Corticosteroids 
Vancomycin  HCI 
Ceftazidime 


HCI  = hydrochloride 


•From  the  National  Eye  Institute  ("Manual  of  Operations,"  Data  Coordinating  Center,  University  of  Pittsburgh,  Pittsburgh,  Pennsylvania,  1990). 
tFrom  H.  W.  Flynn,  MD,  and  T.  C.  Murray,  MD,  Bascom  Palmer  Eye  Institute,  Miami,  Florida,  written  communication,  November  1994. 

$For  Bacillus  species,  add  clindamycin  phosphate,  0.25  mg. 


the  sclera.  Administering  drugs  subconjunctivally  is 
painful  and  causes  scarring  of  the  conjunctiva.  The  con- 
centration of  antibiotic  obtained  is  greater  than  can  be  ob- 
tained with  frequent  topical  dosing,  but  the  concentrations 
are  not  typically  maintained  beyond  a few  hours.45 

There  has  been  recent  interest  in  using  collagen  shields 
(contact  lenses  fashioned  out  of  animal  collagen)  soaked  in 
various  antibiotics.  When  placed  in  the  eye,  they  may  re- 
sult in  high  corneal  or  aqueous  levels  of  antibiotic;  how- 
ever, they  prevent  the  cleansing  or  toileting  action  of  the 
lids  and  tear  film  and  may  sequester  bacterial  toxins  and 
enzymes  at  the  site  of  a comeal  or  scleral  infection. 

Endophthalmitis 

Endophthalmitis  or  infection  within  the  eye  is  poten- 
tially the  most  devastating  of  ocular  infections  and  a 
vision-threatening  ocular  emergency  that  mandates  imme- 
diate and  aggressive  antibiotic  therapy.  Endophthalmitis 
occurs  most  frequently  following  penetrating  trauma,  but 
may  also  occur  after  an  intraocular  operation.  Rare  cases 
occur  by  spread  from  the  bloodstream.  Any  pathogenic 
organism  can  cause  endophthalmitis  following  a penetrat- 
ing injury.  Bacilli  are  seen  more  frequently  than  in  non- 
traumatic  endophthalmitis.  The  organisms  most 
commonly  associated  with  endophthalmitis  after  surgical 
therapy  are  the  same  as  those  that  colonize  the  lids, 
namely,  Staphylococcus  aureus , S epidermidis,  several 
Streptococcus  species,  and  assorted  gram-negative  rods. 
The  bacteria  themselves  may  release  toxins  and  enzymes 
that  destroy  the  retina,  and  the  host  inflammation  can  also 
compromise  delicate  intraocular  structures.  Antibiotic 
therapy  for  endophthalmitis  is  most  effective  in  preserv- 
ing visual  function  if  initiated  during  the  first  few  hours 
following  early  clinical  detection  and  before  there  is  sub- 
stantial tissue  destruction.  The  eye  is  first  cultured  with 
specimens  taken  from  the  conjunctival  cul-de-sac,  and 


then  intravitreal  aspirates  are  obtained  either  with  a cut- 
ting vitrectomy  instrument  or  by  a 23-gauge  needle 
passed  through  the  sclera  at  the  pars  plana.  Intravitreal  an- 
tibiotics are  then  administered.  Subconjunctival  antibi- 
otics, fortified  drops,  and  intravenous  therapy  are  begun. 
The  antibiotics  chosen  should  provide  an  initial  broad 
spectrum.  The  antibiotics  and  their  dosages  are  given  in 
Table  2. 

Conjunctivitis 

Conjunctivitis  is  often  synonymous  with  red  eye  and 
is  simply  an  inflammation  of  the  conjunctiva.  It  may  be 
caused  by  allergic  or  toxic  stimuli,  bacteria,  or  viruses. 
Allergic  conjunctivitis  is  typically  seasonal,  with  the  main 
symptom  of  itching,  and  may  present  with  a ropy  mucin- 
like discharge  or  minimal  discharge  and  an  inflamed  con- 
junctiva. Viral  conjunctivitis  usually  affects  first  one  eye 
and  then,  in  about  a third  of  the  cases,  the  fellow  eye. 
Patients  have  irritation  and  possible  photophobia  and 
present  with  a clear  watery  discharge,  preauricular 
lymphadenopathy,  and  occasionally  an  associated 
pharyngitis.  The  hallmark  of  bacterial  conjunctivitis  is  oc- 
ular irritation,  inflamed  conjunctivae,  and  a purulent  dis- 
charge. The  most  common  organisms  identified  in  adult 
patients  with  bacterial  conjunctivitis  are  S aureus ; S epi- 
dermidis; Streptococcus , Haemophilus,  Acinetobacter, 
and  Corynebacterium  species;  S pneumoniae;  and  Pro- 
teus or  Morganella  morganii ,46  Because  bacterial  con- 
junctivitis is  common  and  infection  is  generally  not 
severe,  physicians  often  do  not  consider  it  a serious  dis- 
ease and  specimens  are  not  taken  for  culture;  rather,  em- 
piric topical  antibiotic  therapy  is  started.  Broad-spectrum 
antibiotics  such  as  the  combination  of  trimethoprim  sul- 
fate and  polymyxin  B sulfate  (Polytrim,  Allergan  Pharma- 
ceutical Corporation)  provide  coverage  against  both 
gram-positive  and  gram-negative  organisms,  are  well  tol- 
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erated  on  the  eye.  and  may  be  an  excellent  choice  for  the 
treatment  of  conjunctivitis.47  Ciprofloxacin  hydrochloride 
(Ciloxan,  Alcon  Laboratories,  Inc)  has  also  been  shown  to 
be  effective  in  treating  bacterial  conjunctivitis.4*  The 
aminoglycosides  gentamicin  sulfate  and  tobramycin  have 
also  been  widely  used  with  good  results.  Sulfacetamide 
sodium  in  a 10%  solution  is  also  commonly  used  to  treat 
bacterial  conjunctivitis,  but  produces  some  stinging,  par- 
ticularly in  younger  patients.49 

In  conjunctivitis  in  children,  the  bacterial  organisms 
identified  are  somewhat  different  from  those  seen  in 
adults.  In  a study  by  Gigliotti  and  co-workers,  H influen- 
zae and  S pneumoniae  were  found  to  be  the  most  com- 
mon bacteria  isolated  rather  than  the  Staphylococcus 
species.50  Polytrim  again  seems  to  be  a reasonable  choice 
because  of  the  coverage  of  both  the  Streptococcus  and 
Haemophilus  species. 

Some  patients  will  have  a hyperacute  conjunctivitis 
with  prominent  chemosis  and  purulent  discharge  from  the 
eye.  Cultures  and  Gram’s  stain  should  be  done  because  N 
gonorrhoeae  may  be  identified.  If  the  gonococcus  is  iden- 
tified, then  these  patients  should  also  be  treated  with  par- 
enteral antibiotics. 

Orbital  Cellulitis 

Orbital  and  periorbital  infections  may  be  caused  by  a 
variety  of  organisms  including  bacteria,  fungi,  and  para- 
sites. Infection  may  be  initiated  from  both  surgical  and 
nonsurgical  trauma  or  by  a retained  foreign  body.  An  in- 
fecting organism  may  also  extend  into  the  orbit  or  perior- 
bital tissue  from  the  conjunctiva,  the  globe  itself,  the 
lacrimal  sac,  or  from  the  paranasal  sinuses.  Less  fre- 
quently, orbital  involvement  may  follow  hematogenous 
spread  from  other  sites  in  the  body.  Ophthalmologists 
generally  separate  orbital  and  periorbital  infection  into 
subgroups  that  include  preseptal  cellulitis,  orbital  celluli- 
tis, and  subperiosteal  or  intraorbital  abscess.  Cavernous 
sinus  thrombosis  occurs  less  frequently.  Preseptal  (out- 
side the  orbital  septum)  cellulitis  requires  parenteral 
antibiotic  therapy,  and  the  drug  of  choice  will  depend  on 
the  postulated  overlying  cause  of  the  disease.  Orbital  in- 
volvement mandates  not  only  parenteral  antibiotic  ther- 
apy but  also  consideration  of  the  surgical  drainage  of  an 
infectious  focus.  This  is  particularly  the  case  for  a 
subperiosteal  abscess  where  the  growing  abscess  is  within 
the  closed  space  of  the  orbital  mass  and  may  cause  in- 
creased pressure  on  the  globe,  compromising  blood  flow 
to  the  eye.  A more  thorough  description  of  the  medical 
and  surgical  management  of  infections  of  the  orbit  is  pre- 
sented by  Gonnering  and  Harris.51 

Dacryocystitis 

Infections  of  the  lacrimal  sac  are  common.  They  may 
occur  at  any  age  and  are  usually  the  result  of  either  an  ac- 
quired or  congenital  obstruction  of  the  nasolacrimal  duct. 
Definitive  treatment  depends  on  reestablishing  a patent 
drainage  system.  Acute  dacryocystitis  with  signs  of  over- 
lying  inflammation  and  cellulitis  should  initially  be  treated 
with  parenteral  antibiotics — 1 gram  of  oral  dicloxacillin 


sodium  per  day  in  divided  doses  for  10  to  14  days — and 
topical  antibiotics  until  the  infection  is  controlled.  Antibi- 
otic therapy  can  be  changed  based  on  the  patient’s  re- 
sponse and  results  of  culture  and  sensitivity  tests.  Before 
antibiotic  treatment,  any  discharge  material  should  be  cul- 
tured. Hot  compresses  to  the  skin  overlying  the  inflamed 
lacrimal  sac  may  assist  in  drainage,  and  the  ophthalmolo- 
gist may  also  attempt  to  drain  the  swollen  sac  with  naso- 
lacrimal probing  or  external  fistulization  if  the  sac  is 
excessively  swollen  and  tender.  Once  the  acute  infection  is 
controlled,  the  antibiotic  doses  are  tapered  and  the  pa- 
tient’s condition  reevaluated.  Persistent  obstruction  of  the 
nasolacrimal  duct  usually  requires  surgical  intervention  to 
prevent  recurrent  infection  or  persistent  epiphora. 
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Case  Presentation 

Jonathan  G.  Drachman,  md*:  A 34-year-old  man  was 
referred  to  the  infectious  diseases  clinic  at  the  University 
of  Washington  Medical  Center  for  a second  opinion  and 
evaluation  of  a splenic  mass  associated  with  an  increased 
erythrocyte  sedimentation  rate  (ESR). 

In  1987  the  patient  was  found  to  have  an  ESR  of  85 
mm  per  hour  during  routine  physical  examination  and  lab- 
oratory evaluation  for  insurance  screening.  Repeated  stud- 
ies confirmed  the  abnormal  result  (ESR  range,  60  to  105 
mm  per  hour).  The  patient  remained  asymptomatic,  and 
no  abnormalities  were  detected  on  the  physical  examina- 
tion. Additional  workup  revealed  moderate  anemia 
(hematocrit,  0.32  [32%])  with  hypochromic,  microcytic 
erythrocytes.  A bone  marrow  biopsy  revealed  normal  iron 
stores,  consistent  with  anemia  of  chronic  disease. 

No  further  evaluation  was  done  until  the  patient  estab- 
lished care  with  a local  internist  in  May  1992.  At  that 
time,  the  patient  admitted  to  having  occasional  headaches 
and  fatigue,  but  otherwise  claimed  to  be  in  good  health. 
He  did  not  have  fevers,  night  sweats,  rash,  arthralgias, 
myalgias,  lymphadenopathy,  or  abdominal  pain.  He  was 
not  taking  any  medications.  There  was  no  history  of  recre- 
ational drug  use.  He  was  a nonsmoker  and  drank  alcohol 
only  rarely.  He  was  born  in  Boise,  Idaho,  and  moved  to 
Seattle  in  his  early  20s.  His  job  as  an  international  busi- 
nessman required  extensive  foreign  travel  to  Europe 
(France,  Italy,  Spain),  South  America  (Argentina, 
Ecuador,  Peru,  Chile),  and  Asia  (Hong  Kong,  Japan, 
China,  Thailand).  He  was  married  and  lived  with  his  wife 
and  two  cats  in  the  Seattle  area. 

An  enlarged  spleen  was  then  palpable  in  the  left  upper 
quadrant  of  the  abdomen;  the  physical  examination  other- 
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wise  showed  no  abnormalities.  An  extensive  workup  fol- 
lowed. A tuberculin  skin  test  using  intermediate-strength 
purified-protein  derivative  was  negative  (with  positive 
controls).  Hematologic  studies  showed  a hematocrit  of 
0.36  (36%),  a leukocyte  count  of  8 X 109  per  liter  (8,000 
per  mm3)  with  a normal  differential  (no  eosinophilia),  an 
ESR  of  95  mm  per  hour,  and  a fibrinogen  level  of  720  ng 
per  dl.  Serum  electrolyte,  creatinine,  and  liver  function 
test  values  were  unremarkable.  Blood  cultures  were  neg- 
ative. Bone  marrow  aspiration  and  biopsy  were  done,  re- 
vealing no  bacterial,  fungal,  or  mycobacterial  organisms 
using  appropriate  stains  and  cultures;  there  was  no  evi- 
dence of  neoplasia  in  the  marrow.  Tests  for  antinuclear 
antibodies  and  rheumatoid  factor  were  normal.  Serum 
protein  electrophoresis  showed  hypergammaglobulin- 
emia without  a spike  (consistent  with  inflammation).  As- 
says for  cryoglobulins  and  cryofibrinogens  were  negative. 

A chest  radiograph  showed  a slightly  elevated  left 
hemidiaphragm  and  no  lung  infiltrates,  nodules,  or  medi- 
astinal adenopathy.  An  abdominal  computed  tomographic 
(CT)  scan  (Figure  1)  demonstrated  a large  splenic  mass 
(9X8X9  cm)  with  scattered  calcifications  and  two 
small  (1  to  2 cm)  noncalcified  hypodense  lesions.  The 
liver  and  kidneys  were  normal,  and  no  abdominal 
adenopathy  was  identified. 

The  patient  was  referred  to  an  infectious  disease  con- 
sultant, who  considered  the  diagnosis  of  schistosomiasis, 
given  the  splenic  mass  and  travel  history.  Tests  of  stool 
and  urine  specimens  were  negative  for  ova  and  parasites. 
An  intravenous  pyelogram  was  normal,  and  rectal  biopsy 
results  also  did  not  show  schistosomiasis. 

The  splenic  masses,  increased  ESR,  and  anemia  of 
chronic  disease  remained  a mystery.  A splenectomy  was 
recommended  for  diagnosis  and  possible  therapy.  The  pa- 
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tient  was  referred  to  this  institution  for  a second  opinion 
as  to  the  cause  of  the  illness  and  the  necessity  for  this  op- 
eration. 

Discussion 

Jan  V.  Hirschmann,  md*:  The  patient’s  travel  history 
looms  as  an  important  element  to  consider  in  trying  to  un- 
cover the  correct  diagnosis.  The  other  salient  points  in- 
clude an  increased  ESR  and  anemia  of  chronic  disease, 
both  present  for  at  least  five  years;  splenic  masses  with 
evidence  on  CT  scan  of  scattered  calcifications,  but  with- 
out contents  of  water  density  to  suggest  cystic  structures; 
and  an  absence  of  symptoms. 

An  impulse  to  cut  away  what  seems  inessential  is 
known  as  Ockham’s  (or  Occam’s)  razor,  named  after  a 
14th-century  English  religious  philosopher,  William  of 
Ockham.  Also  called  the  law  of  parsimony,  this  concept 
states  that  entities  should  not  be  multiplied  needlessly,  or 
in  other  words,  that  the  simplest  of  competing  theories  is 
preferable.  The  “razor”  excises  unnecessary  information 
or  concepts.  Accordingly,  I will  assume  that  the  splenic 
masses  and  the  long-standing  laboratory  abnormalities 
are  related.  Ockham's  razor,  however,  has  limitations. 
Discerning  what  is  superfluous,  for  example,  may  be 
difficult.  Furthermore,  although  the  law  of  parsimony  is 
usually  reasonable  in  young,  otherwise  healthy  persons, 
when  people  age,  become  chronically  ill,  or  have 
immunodeficiency,  several  diseases  often  coexist,  and  at- 
tempting to  explain  all  clinical  findings  by  a single 
disorder  may  be  misleading.  A recent  editorial  reflects 
this  problem  in  its  title,  “Is  Occam’s  razor  disposable?”1 
Nevertheless,  in  considering  the  young,  robust  patient  in 
the  present  case,  I will  employ  this  sharp  instrument. 

What  information  does  a review  of  the  patient’s  long- 
standing anemia  and  an  elevated  ESR  provide?  The  ane- 
mia of  chronic  disease,2  once  called  “chronic,  simple 
anemia,”  has  several  aliases,  including  “anemia  of  chronic 
disorders”3  and  “anemia  of  inflammation,”4  proposed  be- 
cause inflammation  seems  present  in  most,  perhaps  all,  of 
the  underlying  conditions.  The  important  features  of  this 
disorder  include  a decrease  in  both  serum  iron  levels  and 
total  iron-binding  capacity,  with  the  saturation  typically 
10%  to  20%,  compared  with  the  normal  of  about  20%  to 
45%.  In  about  a fifth  of  patients  with  anemia  of  chronic 
disease,  however,  the  saturation  is  below  10% — a level 
that  creates  confusion  with  iron-deficiency  anemia — but 
the  serum  ferritin  level,  which  is  low  in  iron  deficiency,  is 
normal  or  elevated.  Furthermore,  iron  is  present  in  bone 
marrow  aspirates,  which  also  reveal  that  the  iron-contain- 
ing nucleated  erythrocytes  (sideroblasts)  constitute  less 
than  30%  of  the  total  number  of  nucleated  erythrocytes, 
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compared  with  the  normal  of  30%  to  50%.  The  decreased 
number  of  iron  granules  in  the  erythrocyte  precursors  de- 
spite the  abundant  amount  of  marrow  iron  suggests  that 
the  major  pathogenic  factor  is  the  imprisonment  of  iron  in 
the  marrow.  As  is  so  often  the  case,  such  a simple  expla- 
nation is  misleading,  and  the  problem,  instead,  is  dimin- 
ished production  caused  by  the  actions  of  cytokines.5 
Interleukin- 1,  tumor  necrosis  factor,  and  interferon  alfa, 
produced  during  inflammation,  inhibit  erythroid  precur- 
sors, decrease  erythropoietin  production,  and  impair  iron 
release.  High-dose  erythropoietin,  however,  can  over- 
come these  effects  and  correct  the  anemia.5 

Anemia  of  chronic  disease  is  commonly  normo- 
chromic and  normocytic.  In  about  50%  of  patients,  how- 
ever, the  mean  corpuscular  hemoglobin  concentration  is 
low,  indicating  hypochromia,  and  in  20%  to  30%  the 
mean  corpuscular  volume  is  reduced,  signifying  microcy- 
tosis.6,7 The  hematocrit  usually  becomes  stable  at  a level 
above  0.30  after  about  two  months,  but  in  20%  it  is  less 
than  0.25.  A review  of  the  records  of  patients  admitted  to 
a hospital  with  this  type  of  anemia  found  that  35%  had 
acute  or  chronic  infections,  20%  had  malignant 
neoplasms,  15%  had  renal  insufficiency,  and  5%  had 
rheumatic  diseases.7  Miscellaneous  problems  constituted 
the  remaining  25%;  among  these  were  several  with 
chronic  noninflammatory  disorders,  such  as  congestive 
heart  failure  and  obstructive  lung  disease,  infirmities  not 
traditionally  associated  with  this  type  of  anemia. 

The  increased  ESR  in  this  case  is  another  nonspecific 
finding.  Originally  developed  in  1918  as  a test  for  preg- 
nancy, the  ESR  measures  the  distance  in  millimeters  that 
erythrocytes  fall  in  a glass  tube  in  one  hour.8,9  Being  neg- 
atively charged,  erythrocytes  repel  each  other  and  settle 
slowly.  Certain  plasma  proteins,  especially  fibrinogen  but 
also  the  globulins,  are  positively  charged,  promote 


Figure  1. — The  abdominal  computed  tomograms  of  sequential 
cuts  through  the  abdomen  demonstrate  a single,  large  hypodense 
mass  in  the  spleen  with  scattered  calcification.  The  stomach  is  par- 
tially opacified  by  an  oral  contrast  medium;  the  liver  and  kidneys 
appear  normal,  and  no  abdominal  adenopathy  is  visible. 
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erythrocyte  aggregation  (or  rouleaux  formation),  and  in- 
crease the  ESR  above  the  normal  rate  of  about  20  mm  per 
hour.  In  a large  group  of  outpatients,  when  the  ESR  was 
between  75  and  99  mm  per  hour,  which  occurred  in  about 
4%,  the  underlying  disorders  were  infection  in  15%;  re- 
nal disease,  rheumatic  disorders,  and  malignant  lesions  in 
10%  each;  and  miscellaneous  illnesses  in  5%;  the  cause 
was  unknown  in  50%. 10  Once  the  rate  exceeds  100  mm 
per  hour,  however,  a diagnosis  is  nearly  always  evident: 
infection,  usually  acute,  in  about  35%;  cancer,  usually 
metastatic,  in  25%;  rheumatic  disorders  in  15%;  renal  dis- 
ease in  5%;  miscellaneous  conditions  in  15%;  and  un- 
known in  only  about  5%.1015  A markedly  increased  ESR, 
like  anemia  of  chronic  disease,  is  compatible  with  many 
disorders,  but  most  strongly  implies  an  infectious  or  ma- 
lignant cause,  a conclusion  that  does  not  substantially  ad- 
vance the  primary  diagnostic  considerations  of  splenic 
masses.  Yet  these  laboratory  findings  are,  curiously,  a 
crux  in  this  case,  for  they  indicate  that  the  patient  has 
probably  had  his  splenic  process  for  at  least  five  years,  an 
important  point  in  exploring  the  possible  diagnoses. 

Among  possible  infections,  the  most  arresting  feature 
in  this  patient  is  his  extensive  travel  history,  suggesting 
especially  a parasitic  disorder — several  of  which  com- 
monly cause  splenomegaly — including  malaria,  schisto- 
somiasis, toxoplasmosis,  and  leishmaniasis  (kala-azar). 
These  disorders  produce  enlarged  spleens,  sometimes  to 
gargantuan  proportions,  but  the  pathologic  findings  are 
granulomas — as  an  inflammatory  response  to  the  mi- 
croorganisms— not  masses.16  An  additional  mechanism  in 
schistosomiasis  is  liver  infestation  causing  portal  hyper- 
tension and.  consequently,  congestive  splenomegaly.17 
Echinococcal  infection,  however,  can  cause  splenic 
masses,  usually  associated  with  similar  masses  in  the 
liver,  but  these  are  cysts  with  contents  of  water  density, 
not  the  findings  on  CT  in  this  patient. 

Four  types  of  chronic  bacterial  infections  merit  brief 
scrutiny.  Brucellosis  develops  from  ingesting  organisms 
originating  in  cattle,  sheep,  goats,  swine,  and  dogs;  in 
some  patients  splenic  abscesses  may  be  present  for 
years,18  but  they  produce  symptoms,  such  as  fever  and 
weight  loss,  at  least  intermittently.  Mycobacterium  tuber- 
culosis can  infect  the  spleen,  but  the  lack  of  organ  in- 
volvement elsewhere  in  this  patient,  especially  in  the 
lungs,  is  unusual,  and  the  negative  tuberculin  test  despite 
intact  cutaneous  hypersensitivity  to  other  antigens  nearly 
exonerates  the  presence  of  active  infection,1'’  although  it 
does  not  completely  exclude  it.  Tertiary  syphilis  can  re- 
sult in  a splenic  gumma,  a mass  of  granulomatous  inflam- 
mation, but  this  is  a rare  manifestation  of  Treponema 
pallidum  infection.20  Melioidosis,  an  infection  with 
Pseudomonas  pseudomallei,  a gram-negative  bacillus 
found  in  Asia,  can  be  acute  or  chronic  and,  like  tubercu- 
losis, may  be  latent  for  years.  Although  infection  of  the 
spleen  occurs,  most  patients  have  a history  of  a preceding 
febrile  disease,  usually  with  lung  involvement,  and 
roentgenographic  evidence  of  a current  pulmonary  in- 
flammatory process.21 

In  theory,  an  untreated  splenic  abscess  could  partially 
resorb,  leaving  a mass  with  calcifications,  but  several  fac- 


tors militate  against  such  a diagnosis.  Patients  with 
splenic  abscesses,  about  30%  of  whom  are  immunocom- 
promised, typically  have  an  obvious  predisposing  factor, 
most  commonly  (about  55%  of  cases)  an  infection  caus- 
ing bacteremia,  such  as  endocarditis  or  urinary  tract  sep- 
sis. In  about  20%  the  underlying  process  is  trauma  and  in 
10%  hemolytic  anemia,  wherein  splenic  congestion  with 
destroyed  erythrocytes  causes  ischemia  or  hemorrhage.  In 
both  these  settings,  a transient,  asymptomatic  bacteremia 
presumably  infects  hematomas,  necrotic  tissue,  or 
ischemic  foci,  against  which  local  defense  mechanisms 
are  ineffective.  In  5%  of  cases  of  splenic  abscess,  the  in- 
fection spreads  from  a contiguous,  usually  intra-abdomi- 
nal, area  of  suppuration.  In  only  10%  of  cases  is  no 
predisposing  factor  evident.22,23  The  responsible  organ- 
isms, such  as  Staphylococcus  aureus,  streptococci,  and 
Salmonella  and  Candida  species,  are  typically  aggressive, 
and,  not  surprising,  most  patients  are  acutely  ill,  with 
symptoms  present  for  one  to  three  weeks.  About  90%  are 
febrile,  60%  have  generalized  or  left  upper  quadrant  ab- 
dominal pain,  and  90%  have  leukocytosis.  The  absence  of 
these  characteristics  in  this  patient  makes  splenic  abscess 
unlikely. 

With  no  infectious  cause  providing  a credible  diagno- 
sis, neoplasms  should  be  considered.  Splenic  metastases 
are  detectable  in  about  2%  to  9%  of  cancers  at  autopsy,24 
the  most  frequent  primary  sites  being  the  lungs,  breasts, 
and  skin  (malignant  melanoma).  In  a nonsmoker  with  a 
normal  chest  film,  an  occult  bronchogenic  carcinoma  is 
highly  improbable.  Breast  cancers  can  develop  in  men, 
but  only  6%  occur  in  patients  younger  than  40,  the  pri- 
mary cancer  is  usually  obvious  on  physical  examination, 
and  this  cancer,  in  men  as  in  women,  rarely  presents  as  a 
metastatic  cancer  of  unknown  primary.251  Malignant 
melanomas  deserve  careful  consideration,  however.  With 
this  protean  tumor,  the  interval  between  the  discovery  of 
the  primary  and  the  subsequent  appearance  of  a metasta- 
sis is  sometimes  decades.26  It  is  conceivable  that  the  pa- 
tient previously  had  a skin  lesion  not  recognized  as  a 
melanoma  that  was  removed  or  destroyed  by  cautery, 
cryosurgery,  or  other  trauma.  An  alternative  scenario  is 
that  the  primary  tumor  disappeared  on  its  own.  In  an  ex- 
tensive review  of  the  spontaneous  regression  of  cancer, 
malignant  melanoma  accounted  for  11%  of  the  reported 
cases,  the  third  most  frequent  cause  behind  renal  cell  car- 
cinoma and  neuroblastoma  in  children.27  Nevertheless, 
splenic  metastases,  even  in  patients  with  malignant 
melanoma,  usually  occur  with  obvious,  widespread  dis- 
ease elsewhere. 

Primary  benign  tumors  of  the  spleen  include  hamar- 
toma, hemangioma,  or  lymphangioma.28  None  are  likely 
to  have  the  CT  appearance  seen  in  this  patient  or  to  cause 
the  anemia  of  chronic  disease  and  an  increased  ESR.  Pri- 
mary splenic  cancers,  which  are  rare,  apparently  arise 
from  vascular  endothelium.  Although  some  authorities 
have  separated  angiosarcomas  from  hemangioendothe- 
liomas,29 others  label  all  such  vascular  tumors  angiosarco- 
mas.16’30-’1 These  neoplasms  are  usually  not  just  malignant, 
but  virulent.  They  are  nearly  always  aggressive,  often 
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spreading  locally  or  metastasizing  early  to  lymph  nodes, 
lung,  or  liver.  Few  patients  survive  more  than  a year.  An- 
other splenic  neoplasm,  malignant  fibrous  histiocytoma, 
also  displays  virulence.-’*'  These  clinical  features  make  pri- 
mary splenic  cancer  an  unlikely  candidate  for  an  asymp- 
tomatic disease  that  has  been  present  for  at  least  five 
years. 

Another  consideration  is  a malignant  lymphoreticular 
disorder.  Primary  splenic  Hodgkin's  disease  is  rare,  but 
disease  confined  to  the  spleen  occurs  in  about  1%  to  2% 
of  patients  with  non-Hodgkin's  lymphoma.-’2'-’4  The  gross 
pathologic  appearance  may  be  homogeneous  enlarge- 
ment, miliary  nodules  1 to  5 mm  in  diameter,  or  masses 
greater  than  2 cm  in  diameter.  Because  non-Hodgkin's 
lymphoma  can  cause  anemia  of  chronic  disease  and  an  in- 
creased ESR.  produce  no  symptoms,  and  produce  masses 
in  the  spleen,  even  with  areas  of  calcification,'5  this  diag- 
nosis is  plausible.  With  non-Hodgkin's  lymphomas,  how- 
ever, the  kinds  that  can  be  asymptomatic  do  not  cause 
splenic  masses,  and  the  type  that  causes  masses  (large- 
cell lymphoma)  is  an  aggressive,  symptomatic  cancer 
highly  unlikely  to  be  latent  for  five  years.'6 

I have  surveyed  the  possibilities  of  both  infections  and 
neoplasms  and  found  no  plausible  diagnosis.  Is  there  an- 
other way  to  bring  together  tumors  and  inflammation? 
Several  inflammatory  disorders  have  features  like  neo- 
plasms; two  that  can  involve  the  spleen  are  giant  lymph 
node  hyperplasia  (Castleman's  disease)  and  inflammatory 
pseudotumor.  Castleman's  disease  typically  causes  obvi- 
ous lymph  node  enlargement,  especially  in  the  medi- 
astinum. Although  multicentric  disease  can  result  in 
splenic  masses,  the  absence  of  lymphadenopathy  on 
physical  examination,  chest  radiograph,  and  abdominal 
CT  scan  makes  this  diagnosis  unlikely.’7  Inflammatory 
pseudotumors  are  masses  of  unknown  cause  character- 
ized by  nonspecific  inflammation  consisting  of  lympho- 
cytes, plasma  cells,  histiocytes,  and  fibrosis  in  varying 
combinations.’8  Although  described  more  frequently  in 
the  lungs  and  orbits,  in  15  reported  cases  the  spleen  was 
involved.  The  patients,  whose  ages  ranged  from  19  to  75, 
had  various  presentations,  including  fever,  anemia,  and 
splenomegaly;  some  had  no  symptoms.  In  one  patient 
splenic  calcification  was  apparent  on  the  CT  scan.’9  In- 
flammatory pseudotumors  are  single  or  multiple,  sharply 
demarcated  or  poorly  circumscribed  masses,  often  of  im- 
pressive dimensions  (as  much  as  12.7  cm  in  diameter). 
This  disorder  could  explain  all  the  elements  in  this  case, 
including  the  lack  of  symptoms,  the  lengthy  duration,  the 
laboratory  abnormalities,  and  the  CT  findings.  I therefore 
declare  that  the  diagnosis  is  inflammatory  pseudotumor 
of  the  spleen. 

Before  concluding,  however.  I shall  address  the 
question  of  splenectomy.  This  procedure  has  important 
complications,  both  in  the  perioperative  period  and  after- 
wards. The  risks  of  immediate  problems  seem  related,  in 
part,  to  the  reason  for  the  operation  and  the  age  of  the  pa- 
tient. with  complications  occurring  more  frequently  in 
older  patients.40  When  performed  for  trauma  or  inciden- 
tally during  a surgical  procedure  for  another  purpose, 


such  as  gastrectomy,  the  morbidity  is  about  30%  and  the 
mortality  15%.  When  the  reason  is  an  underlying  hema- 
tologic disease,  such  as  hemolytic  anemia,  immune 
thrombocytopenia,  or  leukemia,  splenectomy  incurs  a 
morbidity  of  about  25%  and  a mortality  of  10%.4M’  Per- 
haps the  most  analogous  situation  to  that  of  our  patient  is 
splenic  removal  during  staging  laparotomy  for  Hodgkin’s 
disease,  a disorder  primarily  of  the  young,  in  which  the 
morbidity  is  about  10%  and  the  mortality  5%.  The  com- 
plications are  primarily  respiratory  and  infectious,  but 
thromboembolic  phenomena,  including  leg  vein  thrombi, 
pulmonary  emboli,  and  mesenteric  venous  occlusion  oc- 
cur in  about  1%  to  2%  of  patients,  presumably  related  to 
the  thrombocytosis  that  develops  following  splenectomy. 

Splenic  removal  also  imposes  long-term  risks.  In  ad- 
dition to  its  main  function  of  weeding  out  the  weak,  mis- 
shapen, and  aged  erythrocytes,  the  spleen  removes 
particulate  matter,  including  microorganisms,  from  the 
circulation.  It  also  produces  immunoglobulin  M and  cy- 
tokines in  response  to  acute  infections  and  synthesizes 
components  of  the  alternative  pathway  of  complement  ac- 
tivation. The  absence  of  these  Filtering  and  immunologic 
functions  predisposes  asplenic  patients  to  an  apparent  in- 
crease in  the  frequency  and  severity  of  certain  infectious 
diseases.  Those  caused  by  intraerythrocytic  parasites  like 
malaria  seem  more  virulent.  The  best  information  exists 
for  Babesia  microti ,4J  an  organism  that  infects  erythro- 
cytes and  is  transmitted  to  humans  by  the  same  tick, 
Ixodes  dammini , that  transmits  Lyme  disease.  This  para- 
site also  lives  in  the  species  of  mice  that  Borrelia 
burgdorferi  infects.  Babesiosis  occurs  primarily  in  certain 
coastal  areas  of  the  Northeast,  where  it  can  cause  inappar- 
ent  infections.  Symptomatic  disease  may  be  more  fre- 
quent in  patients  without  spleens  in  whom  fever, 
myalgias,  hemolytic  anemia,  and  renal  failure  have  oc- 
curred. Because  this  organism  is  difficult  to  treat  and  may 
be  lethal,  asplenic  patients  should  probably  avoid  certain 
areas  of  the  Northeast.  Indeed,  avoiding  these  areas  of  the 
Northeast  is  prudent  for  people  with  spleens. 

Another  infectious  agent  seemingly  more  virulent  in 
asplenic  hosts  is  a gram-negative  bacillus  recently  named 
Capnocytophaga  canimorsus  (previously  designated  DF- 
2).45  A part  of  the  normal  mouth  flora  of  dogs,  it  can  cause 
severe  infection  following  dog  bites;  in  patients  without 
spleens,  bacteremia  with  disseminated  intravascular  coag- 
ulation and  peripheral  gangrene  has  developed.  Occasion- 
ally the  disease  has  followed  exposure  to  cats,  making 
these  two  domestic  beasts  possibly  dangerous  for  asplenic 
humans. 

Although  some  authors  express  concern  about  Neisse- 
ria meningitidis  (meningococcus)  and  Haemophilus  in- 
fluenzae, infections  from  these  organisms  may  not  be 
more  frequent  or  severe  in  asplenic  hosts.  Clearly  the 
most  serious  consideration  is  Streptococcus  pneumoniae. 
Fatal  pneumococcal  sepsis  following  splenectomy  occurs 
in  children  with  a frequency  of  about  1 case  per  300  pa- 
tient-years.46 If  this  rate  were  sustained  during  the  adult 
years,  the  risk  of  this  infection  would  obviously  be  sub- 
stantial over  the  lifetime  of  someone  undergoing  splenec- 
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Figure  2. — The  gross  specimen  of  spleen,  weighing  882  grams, 
contains  a single  expansile  nodule  10  cm  in  diameter.  Islands  of 
dark  (red)  soft  tissue  are  seen  in  a white,  firm,  fibrous-appearing 
stroma. 

tomy  during  childhood.  The  incidence  of  fatal  pneumo- 
coccal sepsis  in  adults  is  less,  perhaps  about  1 case  per 
1 ,000  patient-years.  The  risk  is  greater  if  the  splenectomy 
was  for  malignant  or  hematologic  disease  rather  than  for 
trauma  and  is  highest  in  the  first  few  years  after  the  pro- 
cedure, although  cases  have  occurred  decades  later.  Pri- 
mary bacteremia,  sometimes  complicated  by  meningitis, 
is  the  usual  presentation,  rather  than  a focal  infection  of 
the  respiratory  tract.  Certain  features  occur  in  pneumo- 
coccal sepsis  affecting  asplenic  hosts  that  are  rarely,  if 
ever,  present  in  patients  with  spleens.  These  include  dis- 
seminated intravascular  coagulation,  peripheral  gangrene, 
hypoglycemia,  and  adrenal  hemorrhage.  The  intensity  of 
bacteremia  is  so  great  that  organisms  are  sometimes  visi- 
ble on  peripheral  blood  smears,  indicating  a concentration 
of  about  106  bacteria  per  ml,  compared  with  a level  that 
rarely  exceeds  200  bacteria  per  ml  in  patients  with  bac- 
teremic  pneumococcal  pneumonia.47  The  mortality  is 
about  60%  to  70%,  compared  with  about  20%  in  patients 
with  bacteremic  pneumococcal  pneumonia.  Patients  with 
this  disorder  usually  have  nonspecific  symptoms,  such  as 
fever,  chills,  sore  throat,  diarrhea,  and  myalgias,  strongly 
suggesting  a viral  cause.  Because  pneumococcal  sepsis  is 
so  frequently  and  rapidly  fatal  in  asplenic  hosts,  clinicians 
should  strongly  suspect  this  possibility  in  those  with  an 
acute  febrile  disease,  quickly  obtain  appropriate  cultures, 
and  institute  antimicrobial  therapy.  Some  authorities  have 
recommended  that  asplenic  patients  have  a supply  of  oral 
antibiotics  to  take  immediately  on  having  a febrile  illness 
and  then  seek  prompt  medical  attention.  Some  have  also 
suggested  regular  penicillin  prophylaxis,  at  least  for  the 
first  few  years  after  splenectomy  in  children,  and  preop- 
erative administration  of  the  pneumococcal  vaccine,  al- 
though its  efficacy  in  these  patients  is  unknown. 

Splenectomy,  therefore,  imposes  genuine  immediate 
and  long-term  risks.  In  this  patient,  however,  the  clinical 
information  does  not  allow  a confident  diagnosis  of  his 
underlying  disease.  This  uncertainty,  the  possibility  of  a 
splenic  malignant  tumor,  and  the  theoretical  concern  that 


an  inflammatory  pseudotumor,  if  present,  could  be  pre- 
malignant  support  the  plan  for  a diagnostic,  and  possibly 
therapeutic,  splenectomy.  Being  a young  and  otherwise 
healthy  adult,  he  has  low  risks  for  immediate  postopera- 
tive complications,  which  are  more  common  in  older 
patients,  and  for  later  fulminant  infections,  which  are 
much  more  frequent  in  children. 

Clinical  Diagnosis 

Inflammatory  pseudotumor  of  the  spleen. 

Henry  Rosen,  md*:  What  was  the  opinion  of  the  infec- 
tious disease  consultants? 

W.  Conrad  Liles,  md,  PhDf:  Although  parasitic  diseases 
were  still  possible,  we  felt  that  this  was  most  likely  a be- 
nign tumor,  probably  of  endothelial  origin.  We  agreed 
with  the  recommendation  for  splenectomy  and  preopera- 
tive pneumococcal  vaccination. 

Dr  Drachm  an:  The  patient  underwent  laparotomy  and 
splenectomy  at  the  Virginia  Mason  Hospital  in  Seattle. 
The  pathologic  evaluation  will  be  presented  by  Susan  Pat- 
terson, MD. 

Pathology 

Susan  Patterson,  md^:  The  spleen  was  882  grams, 
18  X 12X9  cm,  and  smoothly  encapsulated.  It  contained 
a single  10-cm-in-diameter  expansile  nodule  (Figure  2). 
On  the  cut  surface,  the  nodule  was  variegated,  tan  to  red, 
rubbery,  and  partially  calcified,  with  an  ill-defined,  irreg- 
ular, nonencapsulated  border  pushing  against  uninvolved 
spleen. 

On  histologic  examination,  the  tumor  consisted  of 
“granulomatous-appearing,”  poorly  defined  nodules  of 
endothelial  cells  forming  slit-like  vascular  spaces.  En- 
dothelial cells  varied  from  plump  and  epithelioid  to  spin- 
dle-shaped. Intracytoplasmic  lumens  could  be  identified. 
Cells  displayed  no  anaplasia  or  notable  numbers  of  mi- 
toses. Endothelial  cells  were  strongly  positive  for  factor 
VIII  by  immunoperoxidase  studies.  The  stroma  between 
nodules  of  endothelial  cells  was  fibrotic  with  a mixed  in- 
flammatory infiltrate  of  lymphocytes,  plasma  cells,  histio- 
cytes, and  occasional  eosinophils  (Figure  3). 

This  large  splenic  tumor  is  a neoplasm  of  partially  ep- 
ithelioid endothelial  cells  forming  nodules  of  irregular 
vascular  spaces.  Vascular  spaces  are  poorly  formed  cen- 
trally and  surrounded  by  epithelioid  endothelial  cells,  im- 
parting a granulomatous  appearance.  Intervening  stroma 
has  a mixed  inflammatory  infiltrate  and  fibrosis.  The  slow 
growth  is  manifested  by  the  central  sclerosis  and  calcifi- 
cation. Overall  features  are  those  of  a hemangioendothe- 
lioma, a tumor  more  commonly  seen  in  soft  tissue,  liver, 
lungs,  or  bone.  In  fact,  to  my  knowledge,  no  previous  ex- 
ample of  hemangioendothelioma  in  the  spleen  has  been 
described. 


*Professor  and  Associate  Chair.  Department  of  Medicine. 
tSenior  Fellow,  Division  of  Allergy  and  Infectious  Diseases. 

+Clinical  Assistant  Professor  of  Pathology,  University  of  Washington  School 
of  Medicine,  and  Deputy  Chief,  Department  of  Pathology  and  Clinical  Laboratory, 
Virginia  Mason  Hospital. 


590  WJM,  December  1994 — Vol  161,  No.  6 


Increased  ESR  and  a Splenic  Mass — Hirschmann  et  al 


Figure  3. — On  light  microscopy,  the  irregular  dark  nodules  seen 
grossly  were  composed  of  endothelial  cells  forming  slit-like  vas- 
cular spaces  filled  with  erythrocytes  (hematoxylin  and  eosin  stain, 
original  magnification  x 250). 

Hemangioendotheliomas  are  vascular  tumors  of  en- 
dothelial origin  midway  between  benign  hemangiomas 
and  angiosarcomas.  Because  of  the  epithelioid  appear- 
ance of  endothelial  cells,  these  tumors  can  be  mistaken 
for  carcinoma  or  melanoma.  Careful  evaluation  to  iden- 
tify the  vasoformative  cell  pattern  or  immunoperoxidase 
studies  to  identify  factor  VIII  are  needed  to  recognize  the 
true  nature  of  these  neoplasms.  The  behavior  of  the  tu- 
mors varies  greatly  according  to  site  of  origin.  In  an  organ 
such  as  the  spleen  that  can  be  removed  entirely,  recur- 
rence is  unlikely.  In  other  organs,  such  as  bone,  where  the 
tumor  is  often  multifocal,  slow  progression  can  occur. 
Surgical  excision  is  the  treatment  of  choice  when  possi- 
ble. 

The  interpretation  of  this  splenic  nodule  as  an  inflam- 
matory pseudotumor  was  a reasonable  diagnosis  before 
histologic  examination.  Hemangioendotheliomas  often 
have  an  inflammatory  appearance,  as  this  one  does.  When 
seen  in  soft  tissue,  the  terms  “angiolymphoid  hyperplasia 
with  eosinophilia”  and  “pseudopyogenic  granuloma” 
have  been  used. 

Histologic  Diagnosis 

Hemangioendothelioma  of  the  spleen. 

Dr  Drachman:  John  Kirkpatrick,  MD,  has  been  the  pa- 
tient’s primary  care  physician  throughout  his  course.  He 
will  describe  the  patient’s  clinical  condition  since  the  sur- 
gical procedure. 

John  Kirkpatrick,  md*:  The  patient  was  discharged  on 
the  fifth  postoperative  day  after  an  uneventful  operation, 
except  that  his  platelet  count  had  risen  to  603  X 10g  per 
liter  (603,000  per  mm3).  He  was  readmitted  a week  later 
because  of  crampy  lower  abdominal  pain  and  bloody 
stools.  His  platelet  count  on  this  admission  was  975  X 10g 
per  liter  (975,000  per  mm3).  A flexible  sigmoidoscopy 
showed  changes  consistent  with  ischemic  colitis;  the  pa- 
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tient  was  treated  with  hydroxyurea  for  this  “postsplenec- 
tomy thrombocytosis.”  He  was  discharged  after  only  one 
day,  and  on  follow-up  his  platelet  count  has  gradually  di- 
minished. At  his  three-month  postoperative  visit,  his 
platelet  count  was  494  X 10g  per  liter  (494,000  per  mm'), 
his  hematocrit  was  0.45  (45%),  hemoglobin  level  was  146 
grams  per  liter  (14.6  grams  per  dl),  and  the  ESR  was  1 
mm  per  hour.  His  energy  has  returned  to  normal,  and  he 
has  not  had  any  infectious  complications.  At  this  point, 
there  is  no  evidence  of  recurrent  or  residual  disease. 
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Important  Advances  in  Clinical  Medicine 


Ophthalmology 

Alfred  C.  Marrone,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  oph- 
thalmology. Each  item , in  the  judgment  of  a panel  of  knowledgeable  physicians , has  recently  become  reasonably  firmly 
established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authorita- 
tive reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamiliar  with 
a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Ophthalmology  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Alfred  C.  Marrone,  MD,  and  the  panel. 


Keratorefractive  Surgery 

“Keratorefractive"  or  “refractive”  surgery  refers 
to  the  overall  family  of  procedures  that  permanently  alter 
the  way  the  eye  refracts  incoming  light.  Each  procedure 
achieves  its  effect  by  altering  the  curvature  of  the  cornea. 
To  diminish  myopia  (nearsightedness),  the  cornea  is  flat- 
tened. To  diminish  hyperopia  (farsightedness),  the  cornea 
is  steepened.  To  diminish  astigmatism,  the  cornea  is  flat- 
tened in  the  axis  of  the  steeper  corneal  curvature.  The 
hyperopic  procedures,  using  automated  lamellar  kerato- 
plasty or  the  excimer  laser,  are  not  as  widely  done  as  the 
myopic  and  astigmatic  procedures.  Although  there  are 
many  forms  of  keratorefractive  surgery,  the  most  common 
are  radial  keratotomy,  astigmatic  keratotomy,  automated 
lamellar  keratoplasty,  and  photorefractive  keratectomy 
using  the  excimer  laser.  These  procedures  are  often  com- 
bined to  achieve  optimal  results. 

Patients  seek  refractive  surgery  because  they  wish  to 
see  well  without  physical  dependence  on  glasses  or  con- 
tact lenses,  especially  in  emergency  situations,  to  improve 
their  performance  in  a profession  or  sport,  or  to  meet  the 
visual  requirements  for  occupations  such  as  law  enforce- 
ment or  fire  fighting.  A person  with  high  myopia  who 
cannot  tolerate  contact  lenses  may  be  severely  visually 
handicapped  by  the  need  to  wear  spectacles  that  diminish 
the  image  size  and  may  grossly  distort  image  quality. 
These  patients  seek  permanent  surgical  reduction  of  my- 
opia simply  to  be  able  to  function  in  everyday  activities. 

Radial  keratotomy  has  been  done  in  the  United  States 
since  1978  and  involves  making  deep  radial  incisions  into 
the  comeal  stroma,  leaving  a clear  central  “optical”  zone 
around  the  pupil  into  which  no  incisions  are  made. 
Usually  four  or  eight  radial  incisions  are  created  using  a 
handheld  diamond  scalpel.  Radial  keratotomy  is  effective 
in  diminishing  nearsightedness  of  6.00  diopters  (D)  and 
below,  but  higher  amounts  of  nearsightedness  can  be  cor- 
rected in  patients  in  their  40s  or  50s.  In  radial  keratotomy, 


about  10%  to  25%  of  patients  require  a second  operation 
to  achieve  the  final  result.  The  Prospective  Evaluation  of 
Radial  Keratotomy  (PERK)  Study,  sponsored  by  the 
National  Eye  Institute,  found  that  92%  of  patients  with 
low  myopia  (between  1.50  and  3.00  D)  and  86%  of  pa- 
tients with  myopia  between  3.12  and  6.00  D had  a visual 
acuity  of  20/40  or  better  without  spectacles  or  contact 
lenses  five  years  after  the  operation.  The  PERK  study 
serves  as  a valuable  benchmark  for  evaluating  other  stud- 
ies and  the  results  of  other  keratorefractive  surgical  pro- 
cedures. 

Astigmatic  keratotomy  can  be  done  alone  or,  most 
commonly,  in  combination  with  radial  keratotomy,  during 
or  after  cataract  surgery,  or  following  automated  lamellar 
or  penetrating  keratoplasty  to  diminish  astigmatism.  This 
consists  of  making  transverse  or  arcuate  incisions  in  the 
peripheral  cornea  in  the  axis  of  the  steeper  comeal  curva- 
ture. These  incisions  are  effective  in  diminishing  astigma- 
tism from  1 .00  to  4.00  D. 

Automated  lamellar  keratoplasty  is  starting  to  be  used 
to  correct  high  amounts  of  nearsightedness  from  about 
— 6.00  to  —30.00  D.  Although  it  can  also  be  used  to  cor- 
rect low  hyperopia  from  +1.00  to  +5.00  D,  most  clinical 
experience  with  this  procedure  is  in  correcting  myopia 
rather  than  hyperopia.  In  automated  lamellar  keratoplasty, 
a motorized  microkeratome  using  a steel  blade  creates 
a lamellar  dissection  of  a one-third-thickness  hinged 
comeal  flap  overlying  the  pupil.  The  comeal  flap  is  folded 
back,  and  a second  pass  of  the  microkeratome  perma- 
nently removes  a central  lamellar  disc  of  comeal  stroma, 
the  thickness  of  which  is  determined  by  the  degree  of  my- 
opia. The  hinged  flap  is  then  laid  back  in  place  and  at- 
taches to  the  underlying  stroma  by  capillary  attraction 
without  the  use  of  sutures.  The  cornea  heals  rapidly  with 
minimal  discomfort.  As  with  radial  keratotomy,  the  exact 
postoperative  refraction  is  not  entirely  predictable  for 
each  patient.  In  a multicenter  study  involving  100  eyes, 
75%  of  eyes  of  patients  with  high  myopia  achieved  vision 
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of  20/40  or  better  without  the  use  of  spectacles  or  contact 
lenses.  In  this  study,  25%  of  patients  required  radial  kera- 
totomy  and  5%  required  astigmatic  keratotomy  a few 
months  after  the  keratoplasty  to  “fine-tune"  the  procedure 
and  achieve  the  final  results. 

Photorefractive  keratectomy  is  a surgical  procedure 
that  recontours  the  anterior  surface  of  the  cornea  using 
193-nm  UV  light  from  the  argon  fluoride  excimer  laser.  A 
central  circular  zone  of  cornea  measuring  4 mm  to  6 mm 
overlying  the  pupil  is  ablated.  The  depth  of  ablation  is  de- 
termined by  the  amount  of  myopia.  Although  the  excimer 
laser  is  used  widely  throughout  the  world,  in  the  United 
States  clinical  trials  under  the  auspices  of  the  Food  and 
Drug  Administration  (FDA)  are  currently  underway.  The 
excimer  laser  may  soon  be  approved  by  the  FDA  for  the 
treatment  of  corneal  opacities  in  eyes  with  corneal  scar- 
ring or  corneal  dystrophy,  but  the  FDA  must  still  decide 
whether  or  not  to  approve  the  procedure  for  the  correction 
of  refractive  errors  in  healthy  eyes. 

Thus  far,  studies  have  shown  that  the  excimer  laser  is 
as  effective  as  radial  keratotomy  in  diminishing  nearsight- 
edness as  high  as  6.00  D.  Between  88%  and  91%  of  pa- 
tients demonstrate  a visual  acuity  of  20/40  or  better 
without  glasses  or  contact  lenses.  As  with  radial  kerato- 
tomy, patients  with  lower  amounts  of  preoperative  my- 
opia achieve  better  results.  Repeated  operations  for 
undercorrection  or  scarring  will  be  needed  in  as  much  as 
14%  of  treated  eyes.  Repeated  procedures  are  far  more 
common  in  eyes  with  higher  preoperative  myopia  (>6.00 
D).  Complications  such  as  the  reduction  of  vision  due  to 
glare,  undercorrection,  or  overcorrection  appear  to  be  no 
more  common  than  after  radial  keratotomy.  The  regres- 
sion of  effect  tends  to  be  more  common  than  with  radial 
keratotomy,  however,  especially  when  refractions  exceed 
— 6.00  D.  These  problems  may  be  diminished  by  using 
larger  ablation  zones  (6  mm).  The  excimer  laser  can  be 
combined  with  automated  lamellar  keratoplasty  to  treat 
high  myopia.  This  protocol  is  currently  being  studied  by 
the  FDA  and  is  showing  favorable  results. 

Each  of  the  refractive  surgical  procedures  discussed  is 
highly  effective  for  permanently  reducing  nearsighted- 
ness and  astigmatism.  The  final  refraction  for  a patient  is 
not  entirely  predictable,  however.  This  is  why  second  op- 
erations are  required  for  10%  to  25%  of  patients  undergo- 
ing each  procedure.  Although  no  refractive  surgical 
procedure  is  without  vision-threatening  complications, 
the  incidence  following  radial  keratotomy,  automated 
lamellar  keratoplasty,  and  photoreactive  keratectomy  is 
low.  Persistent  symptoms  such  as  glare,  halo  or  starburst 
effect,  occasional  foreign  body  sensation,  undercorrec- 
tion, and  overcorrection  can  be  troublesome,  but  gener- 
ally are  not  vision-threatening.  A concern  with  radial 
keratotomy  is  the  tendency  of  15%  to  20%  of  patients  to 
have  a continued  flattening  of  the  cornea  years  after  the 
procedure.  This  can  result  in  hyperopia,  so  most  surgeons 
leave  the  eye  slightly  myopic  after  the  procedure.  Radial 
keratotomy  and  photorefractive  keratectomy  seem  to  be 
equally  effective  for  correcting  myopia  below  —6.00  D. 


Automated  lamellar  keratoplasty  alone  or  combined  with 
photorefractive  keratectomy  is  effective  in  diminishing 
myopia  above  —6.00  D. 

When  selecting  and  counseling  a patient  for  keratore- 
fractive  surgery,  careful  consideration  must  be  given  to 
the  patient's  expectation  for  visual  result  and  the  person’s 
specific  requirements  for  uncorrected  visual  acuity. 
Although  patients  with  unrealistic  expectations  should  be 
discouraged  from  having  surgical  therapy,  those  who 
wish  to  diminish  their  dependence  on  spectacles  or  con- 
tact lenses  or  who  require  better  uncorrected  vision  for 
occupational  or  avocational  needs  can  benefit  from  re- 
fractive surgery. 

MARK  RICHARD  MANDEL.  MD 

Hayward,  California 
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Updated  Recommendations  From  the 
Optic  Neuritis  Treatment  Trial 

Analysis  of  data  from  the  Optic  Neuritis  Treatment 
Trial  (ONTT)  has  resulted  in  new  recommendations  for 
the  management  of  optic  neuritis.  Whereas  initial  reports 
suggested  a modest  improvement  in  visual  function  at  six 
months  after  a course  of  intravenous  methylprednisolone 
sodium  succinate  followed  by  oral  prednisone,  one-year 
follow-up  disclosed  no  notable  difference  between  treated 
patients  and  controls.  Therapy  did,  however,  result  in 
more  rapid  improvement  of  optic  nerve  function  during 
the  first  several  weeks  after  the  onset  of  symptoms. 
Current  practice,  therefore,  is  to  treat  for  visual  effect 
only  if  there  is  a need  to  speed  early  recovery,  as  in  pa- 
tients with  one  functioning  eye  and  those  who  need  to  re- 
cover binocularity  quickly  for  occupational  reasons.  Oral 
prednisone  therapy  alone  leads  to  an  increase  in  the  recur- 
rence rate  for  optic  neuritis,  and  this  therapy  remains  con- 
traindicated for  typical  cases. 

Initial  reports  suggested  no  notable  value  for  diagnos- 
tic studies  such  as  serologic  testing  and  magnetic  reso- 
nance imaging  (MRI)  of  the  brain  in  routine  cases.  This 
stance  has  been  altered  based  on  newer  information. 
Patients  who  had  abnormal  MRI  scans,  defined  by  the 
presence  of  two  or  more  white-matter  lesions  of  at  least  3 
mm  in  diameter,  had  significantly  higher  risk  (36%  versus 
3%  for  those  with  no  lesions)  for  multiple  sclerosis  devel- 
oping within  two  years.  When  treated  with  intravenous 
methylprednisolone  followed  by  oral  prednisone,  these  pa- 
tients showed  a significantly  lower  rate  of  new  neurologic 
events  consistent  with  multiple  sclerosis  (7.5%  versus 
16.7%  in  placebo-treated  patients)  developing  at  two 
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years.  The  Optic  Neuritis  Study  Group  thus  recommends 
MRI  of  the  brain  in  all  patients  with  acute  optic  neuritis, 
with  intravenous  and  subsequent  oral  corticosteroid  ther- 
apy instituted  for  those  with  abnormal  scans. 

The  cost  and  the  use  of  hospital  resources  are  impor- 
tant disadvantages  of  intravenous  therapy  if  provided  in 
the  typical  inpatient  setting  with  divided  daily  doses.  With 
the  safety  of  this  form  of  short-term  treatment  demon- 
strated by  the  ONTT,  consideration  may  be  given  to  ad- 
ministering the  intravenous  medication  once  a day  (1 
gram  bolus)  on  an  outpatient  basis.  Such  a regimen  has 
long  been  in  use  for  patients  having  chemotherapy  and 
following  organ  transplantation  and  is  being  adopted 
more  frequently  by  neuro-ophthalmologists. 

The  ONTT  has  provided  a wealth  of  information 
about  optic  neuritis  and  its  relation  to  multiple  sclerosis. 
Findings  related  to  oral  steroid  effects  on  the  recurrence 
rate  and  intravenous  steroid  effects  on  the  development  of 
multiple  sclerosis  are  as  yet  not  well  explained,  even  if 
borne  out  empirically.  They  remain  controversial  and  the 
long-term  investigation  of  these  and  other  aspects  of  op- 
tic neuritis  therapy,  such  as  the  optimal  steroid  dosage,  the 
timing  of  treatment,  and  the  management  of  recurrences, 
continues. 

ANTHONY  C.  ARNOLD,  MD 

Los  Angeles,  California 
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Do  Sunglasses  Protect  the  Retina 
From  Light  Damage? 

Opinions  on  the  need  for  wearing  sunglasses  range 
from  “All  eyes  should  be  protected  from  sunlight  from  a 
young  age”  to  “Healthy  eyes  do  not  need  sunglasses.” 
What  is  the  best  evidence  to  guide  us  in  answering 
patients'  questions  about  wearing  sunglasses? 

In  sunlight,  the  wavelengths  of  light  that  seem  most 
damaging  to  the  eye  are  blue  (400  to  500  nm),  UV  A (320 
to  400  nm),  and  UV  B (290  to  320  nm).  In  youngsters, 
both  the  lens  and  the  retina  receive  relatively  large 
amounts  of  these  short-wavelength  radiations  because  the 
lens  transmits  most  of  them  to  the  retina.  In  adults,  the 
vast  majority  of  blue  and  UV  radiation  is  absorbed  by  the 
lens,  and  this  has  been  associated  with  cataract  formation. 
Furthermore,  the  incidence  of  pterygia  and  age-related 
macular  degeneration  has  been  shown  to  be  higher  in  men 
who  work  in  waterways  (such  as  Chesapeake  Bay)  than 
on  age-related  matched  controls.  This  may  be  related  to 
blue  or  all  visible  wavelength  light.  Also,  it  has  been  sug- 
gested that  "indoor"  illumination,  involving  short-wave- 
length  energy,  can  play  a role  in  total  damage  to  the 
retina.  Aphakic  eyes  are  more  at  risk  for  UV  damage,  and 
currently  almost  all  the  nonsilicone  intraocular  lenses 


used  in  cataract  surgery  absorb  UV  light.  Eyes  in  which 
the  pupils  cannot  constrict  in  response  to  bright  light  are 
also  more  at  risk  for  light  damage. 

Most  sunglasses  do  a good  job  of  blocking  UVB 
radiation.  The  transmission  of  UVA,  however,  can  be  as 
high  as  75%  in  some  sunglasses,  so  UVA-blocking  char- 
acteristics must  be  specified  if  total  UV  protection  is  de- 
sired. To  ensure  complete  UV  protection,  this  should  be 
specifically  requested  at  the  time  of  purchase.  It  is  not 
necessary  to  buy  darkly  tinted  lenses  to  obtain  protection 
from  UV  and  blue  light.  It  is  possible  to  block  essentially 
all  UV  radiation  with  clear  lenses.  Yellow,  orange,  or 
brown  tints  may  be  selected  to  block  blue  wavelengths. 

Those  most  at  risk  for  retinal  damage  from  short- 
wavelength  light  are  patients  with  aphakia  or  pseudo- 
phakia  with  a non-UV-absorbing  intraocular  lens  because 
there  is  nothing  except  the  cornea  in  front  of  the  retina  to 
absorb  the  energy.  Also  at  increased  risk  may  be  children, 
with  their  clear  lenses;  persons  whose  eyes  have  noncon- 
stricting pupils;  and  persons  with  long-term  exposure  to 
high  light  levels.  In  general,  it  seems  prudent  to  protect 
the  retina  from  exposure  to  blue  and  UV  wavelength 
light.  This  may  also  result  in  a decreased  incidence  of 
cataracts  and  pterygia. 

KENNETH  R.  DIDDIE,  MD 
Santa  Monica,  California 
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Nonsteroidal  Eye  Drops  for 
Ocular  Allergy 

Seasonal  allergic  conjunctivitis  is  a common  ocular 
condition  affecting  all  age  groups.  Salient  symptoms  in- 
clude itching,  epiphora  (tearing),  and  erythema.  Although 
allergic  conjunctivitis  responds  to  topical  corticosteroids, 
the  use  of  these  medications  can  have  serious  complica- 
tions including  cataract  and  glaucoma.  Corticosteroids 
should  be  used  rarely,  if  at  all,  in  the  management  of  aller- 
gic eye  disease.  They  should  be  prescribed  only  by  an 
ophthalmologist  and  only  for  extremely  resistant  cases. 
Hence,  the  search  for  additional  topical  medications  for 
seasonal  allergic  conjunctivitis  has  continued. 

During  the  past  18  months,  three  new  topical,  non- 
steroidal, ophthalmic  preparations  for  treating  allergic 
conjunctivitis  and  related  diseases,  such  as  atopic  kerato- 
conjunctivitis and  vernal  keratoconjunctivitis,  have 
become  commercially  available. 

The  first  of  these  three  is  ketorolac  tromethamine 
0.5%  (Acular).  Ketorolac  is  a nonsteroidal,  topical  anti- 
inflammatory preparation  approved  by  the  United  States 
Food  and  Drug  Administration  for  allergic  conjunctivitis. 
In  a recent  double-blind  clinical  trial,  this  medication  has 
been  shown  to  be  effective  for  the  treatment  of  allergic 
keratoconjunctivitis,  especially  compared  with  placebo  (a 
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strong  placebo  effect  was  seen  in  the  clinical  trials).  The 
use  of  this  medication  has  been  reported  previously  in 
clinical  studies  of  patients  with  allergic  conjunctivitis. 
Ketorolac  is  an  alternative  to  an  antihistamine-vasocon- 
strictor combination  that  has  been  commercially  avail- 
able, and  its  use  has  been  shown  to  relieve  conjunctival 
inflammation,  itching  swollen  eyes,  burning,  tearing,  for- 
eign body  sensation,  and  photophobia.  This  drug  is  ex- 
pensive, however,  and  has  a side  effect  of  substantial 
stinging  for  some  patients.  Its  improvement  over  the  com- 
mercially available  antihistamine-vasoconstrictor  combi- 
nation has  yet  to  be  established. 

Lodoxamide  0.1%  is  a mast  cell  stabilizer  and  pre- 
vents the  release  of  mast  cell  mediators  such  as  histamine. 
This  newly  available  topical  pharmaceutical  is  2,500 
times  more  active  than  cromolyn  sodium  in  inhibiting  the 
passive  cutaneous  anaphylactic  reaction  in  animal  models. 
Cromolyn  sodium  has  been  documented  to  be  safe  and  ef- 
fective in  the  management  of  vernal  keratoconjunctivitis, 
but  this  drug  is  no  longer  commercially  available  in  the 
United  States.  Lodoxamide  has  been  approved  for  use  for 
vernal  keratoconjunctivitis,  an  uncommon  form  of  type 
IV  hypersensitivity  that  is  probably  related  to  allergic  con- 
junctivitis. Lodoxamide  was  documented  to  be  safe  when 
used  four  times  a day  for  as  long  as  28  days  with  few  side 
effects,  although  some  patients  complained  of  burning 
sensations.  Lodoxamide  has  not  yet  been  shown  to  be  ef- 
fective in  allergic  conjunctivitis,  but  logically  may  be  of 
some  assistance.  It  requires  about  two  weeks  to  establish 
an  effective  level  since  stabilization  of  mast  cells  will  only 
prevent  future  symptoms  and  will  not  relieve  or  block  the 
histamine  that  has  already  been  released. 

Levocabastine  hydrochloride  0.05%  is  a potent  hista- 
mine (H, ) antagonist.  This  topical  nonsteroidal  histamine 
antagonist  has  recently  been  made  available  for  ocular  use 
in  allergic  conjunctivitis.  Patients  with  seasonal  allergic 
conjunctivitis  have  a tenfold  increase  in  histamine  levels 
in  their  tears  compared  with  patients  without  allergic 
signs  and  symptoms.  Levocabastine  is  a synthesized  his- 
tamine antagonist  that  has  been  formulated  as  either  an 
ocular  preparation  or  a nasal  spray.  It  is  one  of  the  most 
potent  antihistamine-histamine  compounds  available  and 
is  at  least  15,000  times  more  potent  than  chlorpheni- 
ramine. Its  use  has  been  found  to  be  safe  and  effective, 
particularly  on  days  when  the  pollen  count  was  high.  The 
drug  is  well  tolerated,  and  its  use  decreases  subjective 
symptoms  of  irritation,  pain,  and  tearing. 

Initial  studies  with  levocabastine  compared  it  with  an- 
other orally  administered  antihistamine  for  the  prophy- 
laxis and  treatment  of  seasonal  rhinoconjunctivitis.  In  the 
available  findings,  levocabastine  was  either  superior  to  or 
similar  to  other  antihistamines  in  the  prophylactic  treat- 
ment of  seasonal  rhinoconjunctivitis.  Although  levo- 
cabastine has  been  compared  with  other  antihistamines 
and  has  been  found  to  be  an  effective  ocular  medication 
for  seasonal  allergic  conjunctivitis,  it  has  not  been  com- 
pared with  the  currently  available  topical  antihistamine- 
vasoconstrictor  combination.  Levocabastine  has  minimal 


side  effects  except  for  occasional  stinging.  It  is  relatively 
expensive:  suggested  retail  is  between  $23  and  $29  for  5 
ml. 

None  of  the  three  pharmaceutical  agents  has  been 
compared  with  the  currently  available  antihistamine- 
vasoconstrictor  combination  and  may  be  only  minimally 
more  effective.  The  standby  therapy  for  allergic  conjunc- 
tivitis consists  of  cold  soaks,  lubrications  including  artifi- 
cial tears,  and  oral  or,  occasionally,  topical  antihistamines. 
If  the  condition  is  recurrent  and  severe,  antigen  testing  and 
desensitization  may  be  considered.  Vernal  keratoconjunc- 
tivitis or  perhaps  atopic  keratoconjunctivitis  may  be  best 
managed  with  lodoxamide.  An  H,  blocker  or  nonsteroidal 
anti-inflammatory  drug  may  also  be  of  assistance  in  some 
selected  cases. 

IVAN  R.  SCHWAB.  MD 
Sacramento,  California 
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Risk  of  Corneal  Infection  and  Extended 
Wear  of  Contact  Lenses 

Corneal  microbial  infection  is  probably  the  most 
feared  complication  of  wearing  contact  lenses.  Both  sci- 
entific study  and  a century  of  clinical  experience  with 
these  devices  suggest  that  corneal  infection  is  a relatively 
rare  event  when  contact  lenses  are  restricted  to  daily 
(open-eye)  wear  and  when  compliance  with  care  tech- 
niques and  hygiene  is  good.  Extending  contact  lens  wear 
through  one  or  more  sleep  cycles — extended  wear — over 
the  past  two  decades  has  dramatically  increased  the  inci- 
dence of  associated  corneal  infection.  Wearing  contact 
lenses,  especially  extended  wear,  is  now  considered  a ma- 
jor risk  factor  for  corneal  infection,  and  all  varieties  of 
contact  lenses — soft  (both  disposable  and  reusable),  rigid 
gas  permeable,  and  other  less  common  types — have  been 
involved. 

The  microorganisms  associated  with  contact  lens- 
related  corneal  infections  include  principally  Pseudo- 
monas species,  particularly  Pseudomonas  aeruginosa, 
and  Staphylococcus  species,  although  other  bacteria, 
fungi,  and  Acanthamoeba  species  have  occasionally  been 
identified  in  the  lesions.  (Infections  with  Acanthamoeba 
species  have  been  associated  more  with  poor  contact  lens 
care  and  daily  wear  than  extended  wear.)  It  is  thought  that 
the  microtrauma  of  lens  wear  and  care,  improper  lens 
maintenance,  chronic  hypoxia,  and  perhaps  some  form  of 
suppression  of  ocular  surface  immunity  participate  in  pro- 
ducing infection,  but  our  understanding  of  the  infectious 
process  remains  incomplete. 

To  minimize  the  risk  of  contact  lens-associated  kerati- 
tis (and  other  complications  such  as  corneal  abrasion. 
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neovascularization,  and  giant  papillary  conjunctivitis), 
wearers  should  take  the  following  steps: 

• Use  contact  lenses  solely  for  daily  (open-eye)  wear; 

• Never  sleep  or  nap  with  contact  lenses  on  the  eyes; 

• Care  for  contact  lenses  in  a manner  consistent  with 
guidelines  authorized  by  both  the  manufacturer  and  the 
United  States  Food  and  Drug  Administration  and  com- 
mon concepts  of  good  hygiene  (such  as  always  washing 
hands  before  manipulating  a lens,  and  not  rinsing  contact 
lenses  in  tap  water  before  insertion); 

• Obtain  professional  supervision  at  scheduled  inter- 
vals to  ensure  that  mechanical,  optical,  and  physiologic 
responses  are  regularly  monitored  and  optimized — even 
if  there  are  no  symptoms;  and 


• If  experiencing  ocular  discomfort,  pain,  foreign 
body  sensation,  discharge,  photophobia,  or  red  eyes,  im- 
mediately remove  the  contact  lens.  Should  these  signs  or 
symptoms  persist  more  than  a few  minutes,  the  patient 
should  be  professionally  examined  that  day. 

BARRY  A.  WEISSMAN.  OD.  PhD 
Los  Angeles,  California 
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Lysis  Pneumonopathy 
Associated  With  the  Use  of 
Fludarabine  Phosphate 

JOSEPH  J.  CROWLEY,  MD 

LARRY  KNIGHT,  MD 

NIRMAL  CHARAN,  MD 

Boise,  Idaho 

Rapidly  progressive  respiratory  failure  is  an 
uncommon  manifestation  of  the  systemic  tumor  lysis 
syndrome.  In  this  report,  we  provide  the  first  description 
of  "lysis  pneumonopathy”  following  treatment  with  flu- 
darabine phosphate,  a nucleoside  analogue  recently 
approved  by  the  United  States  Food  and  Drug 
Administration.  The  rapid  cell  death  that  may  occur  fol- 
lowing therapy  for  lymphoid  malignancy  with  newer 
antimetabolites  has  resulted  in  unexpected  syndromes  of 
tumor  lysis.1-3  To  date,  reports  of  diffuse  alveolar  damage 
due  to  tumor  lysis  are  rare  and  limited  to  patients  with 
massive  tumor  burden  in  the  chest  susceptible  to  sys- 
temic chemotherapy.4'6  Such  heavy  pulmonary  involve- 
ment, however,  is  common  with  slow-growing  lymphoid 
cancers.  Thus,  with  the  expanded  use  of  antimetabolites 
such  as  fludarabine  and  2-chlorodeoxyadenosine,  a 
growing  number  of  patients  may  be  at  risk  for  pul- 
monary complications  of  tumor  lysis.  The  case  reported 
here  is  presented  to  alert  clinicians  to  a possible  occur- 
rence of  lysis  pneumonopathy  as  the  clinical  indication 
for  purine  analogues  expands  to  include  low-grade  lym- 
phoid tumors  with  extensive  mediastinal  and  pulmonary 
involvement. 

Report  of  a Case 

The  patient,  a 43-year-old  man,  was  referred  to  the 
Department  of  Veterans  Affairs  Medical  Center  outpa- 
tient clinic  for  the  treatment  of  a stage  4,  low-grade  (well- 
differentiated  lymphocytic)  lymphoma.  The  patient, 
originally  diagnosed  with  lymph  node  and  bone  marrow 
involvement,  had  been  treated  in  the  previous  six 
years  with  numerous  combinations  of  chlorambucil, 
prednisone,  cyclophosphamide,  and  vincristine  sulfate, 
yet  his  tumor  slowly  progressed.  He  had  chronic  but 
stable  dyspnea  and  generalized  lymphadenopathy  with 
hepatosplenomegaly. 


(Crowley  JJ,  Knight  L,  Charan  N:  Lysis  pneumonopathy  associated 
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An  abdominal  computed  tomographic  scan  revealed 
massive  retroperitoneal  lymphadenopathy  without 
hydronephrosis.  Although  the  patient  had  refused  anoth- 
er bone  marrow  biopsy,  his  tumor  had  displayed  no  clin- 
ical or  laboratory  evidence  suggesting  transformation  to 
a more  aggressive  form  (such  as  Richter’s  syndrome). 
His  chest  radiograph  showed  bilateral  interstitial  nodular 
markings  in  the  lower  lung  fields  and  a stable  left-sided 
pleural  effusion  diagnosed  by  thoracentesis  as  chylous 
and  thought  to  be  precipitated  by  massive  mediastinal 
tumor  involvement.  Laboratory  studies  revealed  a leuko- 
cyte count  of  8.7  X 10’'  per  liter  (8,700  per  mm3)  with 
0.52  (52%)  normal-appearing  lymphocytes  and  no 
immature  forms,  a hemoglobin  level  of  132  grams  per 
liter  (13.2  grams  per  dl),  a platelet  count  of  205  X 10" 
per  liter  (205,000  per  mm3),  and  the  following  serum 
values:  potassium,  4.3  mmol  per  liter;  bicarbonate,  25 
mmol  per  liter;  creatinine,  106  p,mol  per  liter  (1.2  mg 
per  dl);  phosphate,  1.36  mmol  per  liter  (4.2  mg  per  dl); 
and  calcium,  2.42  mmol  per  liter  (9.7  mg  per  dl).  Serum 
uric  acid  and  lactate  dehydrogenase  levels  were  not 
obtained. 

The  oncology  service  was  consulted  and,  following 
verbal  informed  consent,  a five-day  outpatient  course  of 
fludarabine  phosphate  (25  mg  per  m:  a day)  was  initiat- 
ed. Allopurinol  (300  mg  a day)  was  prescribed,  but  the 
patient  was  not  instructed  to  increase  his  fluid  intake. 
After  only  two  days  of  therapy  dyspnea,  cough,  and  a 
low-grade  fever  developed,  accompanied  by  bilateral 
(right  greater  than  left)  alveolar-type  densities  on  chest 
radiograph  (Figure  1).  Fludarabine  therapy  was  discon- 
tinued. Arterial  blood  gas  determinations  obtained  while 
the  patient  was  using  a non-rebreathing  mask  (fraction 
of  inspired  oxygen  > 0.8%;  barometric  pressure,  690 
mm  of  mercury)  showed  a pH  of  7.42,  a Po,  of  69  mm 
of  mercury,  and  a Pco,  of  33  mm  of  mercury.  Following 
admission,  his  oxygenation  rapidly  deteriorated,  neces- 
sitating intubation  and  mechanical  ventilatory  support. 
The  platelet  count  was  210  X 10"  per  liter  (210.000  per 
mm3),  and  there  was  no  laboratory  evidence  of  dissemi- 
nated intravascular  coagulation.  Empiric  treatment  with 
intravenous  hydration,  the  combination  drug  trimetho- 
prim and  sulfamethoxazole,  erythromycin,  and  methyl- 
prednisolone  sodium  succinate  was  initiated.  The 
following  day,  a video-assisted  thoracoscopic  right  lung 
biopsy  was  done  that  revealed  diffuse  alveolar  damage 
with  occasional  abnormal  aggregations  of  lymphoid 
cells.  There  was  minimal  alveolar  hemorrhage  and  no 
vascular  obstruction  (Figure  2).  The  results  of  all  stains 
(Gram's,  Gomori’s,  methenamine  silver,  methylene 
blue,  Legionella  pneumophila  direct  fluorescent  anti- 
body, and  acid-fast)  and  cultures  (routine  bacterial, 
mycobacterial,  fungal,  and  cytomegaloviral)  were  nega- 
tive, and  antibiotic  therapy  was  discontinued. 
Laboratory  studies  done  that  day  revealed  evidence  of 


598  W)M,  December  1994 — Vol  161,  No.  6 


Alerts,  Notices,  and  Case  Reports 


Figure  1. — Left,  A chest  radiograph  obtained  at  the  time  of  admission  reveals  bulky  mediastinal,  hilar, 
and  peritracheal  adenopathy,  a left  pleural  effusion,  and  bilateral  (right  greater  than  left)  alveolar  and 
interstitial  markings.  A subsequent  portable  chest  radiograph  revealed  progression  of  the  alveolar  pat- 
tern to  include  both  lungs  in  a similar  manner.  Right,  A chest  radiograph  obtained  2 months  after 
admission  reveals  reduced  adenopathy  and  resolution  of  the  alveolar  infiltrates. 


tumor  lysis  with  a potassium  level  of  5.8  mmol  per  liter; 
bicarbonate,  19  mmol  per  liter;  creatinine,  106  p,mol  per 
liter  (2. 1 mg  per  dl );  phosphate,  2.55  mmol  per  liter  (7.9 
mg  per  dl);  calcium,  1 .72  mmol  per  liter  (6.9  mg  per  dl); 
and  uric  acid,  970  p.mol  per  liter  (16.4  mg  per  dl). 

During  the  first  two  days  of  the  patient’s  hospital 
stay,  his  fluid  intake  had  exceeded  output  by  only  800 
ml.  The  right  atrial  pressure  was  1 1 mm  of  mercury,  pul- 
monary artery  wedge  pressure  was  16  mm  of  mercury, 
and  the  cardiac  output  was  8.53  liters  per  minute. 
He  was  treated  with  a regimen  of  furosemide, 
acetazolamide,  allopurinol,  and  intravenous  fluids  as 
needed.  His  arterial  blood  gas  measurements  progres- 
sively improved,  and  the  chest  radiographic  abnormali- 
ties resolved  (Figure  1 ).  He  was  extubated  on  the  fifth 
hospital  day,  and  his  metabolic  indicators  of  tumor  lysis 
returned  to  normal  by  hospital  day  8. 

Five  months  later,  the  patient’s  adenopathy  had 
recurred,  and  fludarabine  was  given  concurrently  with 
prednisone,  hydration,  and  allopurinol.  This  time,  he  had 
no  adverse  pulmonary  sequelae  or  biochemical  evidence 
of  tumor  lysis. 

Discussion 

The  development  of  acute  renal  failure,  hyper- 
uricemia, hyperphosphatemia,  and  hypocalcemia  associ- 
ated with  a reduction  in  adenopathy  supports  the 
diagnosis  of  the  tumor  lysis  syndrome  in  this  patient. 
Although  tumor  lysis  is  most  common  following  thera- 
py for  rapidly  proliferating  cancers,  it  has  recently 
been  reported  in  patients  with  chronic  lymphocytic 
leukemia  who  were  treated  with  fludarabine'-2  or  2- 
chlorodeoxyadenosine.3 

Pulmonary  injury  precipitated  by  rapid  tumor  break- 
down is  not  a commonly  reported  manifestation  of  the 


systemic  tumor  lysis  syndrome.  Lysis  pneumonopathy, 
however,  appears  to  be  more  frequent  following  suc- 
cessful chemotherapy  in  patients  with  heavy  pulmonary 
or  mediastinal  tumor  burdens.4'6  In  these  cases,  diffuse 
alveolar  damage  occurs,  and  the  clinical  presentation  is 
consistent  with  noncardiac  pulmonary  edema-associat- 
ed acute  respiratory  failure.  Unlike  other  causes  of  the 
adult  respiratory  distress  syndrome,  lysis  pneumonopa- 
thy commonly  resolves  with  aggressive  respiratory  sup- 
port and  with  treatment  of  the  tumor  lysis  syndrome.4 

Fludarabine-induced  depletion  of  CD4"  T lympho- 
cytes may  predispose  patients  to  the  development  of 
pneumonitis  due  to  opportunistic  infections.7-8  The  lack 
of  demonstrable  pathogens  on  direct  stains  and  cultures 
of  pulmonary  tissue  makes  infectious  pneumonitis  an 
unlikely  cause  in  this  case.  Likewise,  many  who  are 
given  fludarabine,  including  this  patient,  have  previous- 
ly received  alkylating  agents  known  to  be  associated 
with  pulmonary  toxicity.9  Enhanced  pulmonary  injury 
resulting  from  synergism  between  alkylating  agents  and 
fludarabine  has  not  been  described.  This  patient  had  no 
history  of  recurrent  fevers  or  cough  and  lacked  alveolar 
fibrosis.  Such  findings  are  common  with  cyclophos- 
phamide- or  chlorambucil-induced  pulmonary  toxicity,9 
and  their  absence  suggests  that  preexisting  cytotoxic 
pulmonary  damage  had  not  occurred.  Direct  pulmonary 
injury,  in  the  form  of  diffuse  alveolar  damage10 or  inter- 
stitial pneumonitis,"  13  has  been  reported  with  the  use  of 
fludarabine.  Such  drug-induced  pulmonary  toxic  effects 
typically  have  occurred  after  several  courses  of  fludara- 
bine. Although  we  cannot  exclude  direct  fludarabine 
toxicity  in  this  case,  the  onset  of  respiratory  distress 
within  two  days  of  therapy,  the  temporal  association 
with  systemic  tumor  lysis,  and  the  successful  rechal- 
lenge present  a clinical  scenario  much  more  consistent 
with  lysis  pneumonopathy. 
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Figure  2. — A video-assisted  thoracoscopic  lung  biopsy  specimen  was  taken  from  the  right  lung  on  the 
second  hospital  day.  Histologic  examination  reveals  edematous  alveolar  septa  with  some  flooding  of 
alveolar  spaces  with  macrophages.  Early  hyaline  membranes  are  seen  (hematoxylin  and  eosin  stain, 
original  magnification  x 200). 


The  mechanism  responsible  for  diffuse  alveolar  dam- 
age in  association  with  systemic  tumor  lysis  is  unknown. 
In  the  few  reports  to  date,  chemotherapy-susceptible 
tumor  burden  involving  the  lung  and  mediastinum 
appears  essential.  Indeed,  rapid  tumor  cell  death  result- 
ing in  the  obstruction  of  pulmonary  microvessels  has 
been  clearly  associated  with  the  development  of 
endothelial  and  alveolar  cell  injury  even  in  the  absence 
of  the  systemic  tumor  lysis  syndrome.1415  It  has  been 
postulated  that  locally  released  cell  constituents  mediate 
this  pulmonary  damage.16  Traditional  nucleoside 
antimetabolites,  such  as  cytosine  arabinoside,  may  pre- 
cipitate similar  episodes  of  noncardiac  pulmonary 
edema  that  may,  in  part,  be  triggered  by  intrapulmonary 
cell  lysis.17  Thus,  the  use  of  fludarabine,  which  is  highly 
active  against  slow-growing  lymphoid  cancers,  may 
result  in  an  occurrence  of  pulmonary  toxicity  associated 
with  tumor  lysis. 
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Massive  Hemoptysis  in 
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Massive  hemoptysis,  variably  defined  as  100  to  600  ml 
of  expectorated  blood  in  24  hours,  is  a possibly  fatal 
event1,2  rarely  reported  during  pregnancy.3  We  recently 
saw  a 25-year-old  woman  in  her  seventh  month  of  preg- 
nancy who  was  found  to  have  a solitary  pulmonary 
arteriovenous  malformation  as  the  cause  of  massive  he- 
moptysis. The  presence  of  the  lesion  was  suggested  by  a 
two-dimensional  contrast  echocardiogram. 

Report  of  a Case 

The  patient,  a 25-year-old  gravida  1 para  0 woman  at 
33  weeks'  gestation,  was  seen  because  of  a history  of  re- 
current hemoptysis.  She  said  that  she  had  coughed  up  be- 
tween one  and  two  cups  of  blood  on  ten  occasions  in  the 
two  weeks  before  this  evaluation.  She  did  not  have  fever, 
chills,  or  purulent  sputum.  Although  there  was  no  history 
of  dyspnea  or  chronic  fatigue  before  her  pregnancy,  she 
had  recently  noted  substantial  shortness  of  breath. 

Her  medical  history  was  remarkable  only  for  three 
episodes  of  bronchitis  or  pneumonia,  which  had  resolved 
with  antibiotic  therapy,  and  one  episode  of  blood-tinged 
sputum  at  least  a year  before  her  pregnancy.  Her  family 
history  was  unremarkable.  After  an  initial  evaluation  by 
an  otolaryngologist,  who  found  no  evidence  of  bleeding 
or  disease  in  the  upper  airways,  the  patient  was  referred 
to  the  pulmonary  clinic. 

On  physical  examination  the  patient  had  pronounced 
pectus  excavatum  and  crackles  in  the  mid-left  lung  field. 
There  were  no  skin  or  mucosal  telangiectasias.  Clubbing 
and  cyanosis  were  absent,  and  the  examination  elicited  no 
further  abnormalities.  Her  chest  radiograph  showed  dense 
consolidation  of  the  lingula  (Figure  1 ).  A comparison  film 
from  18  months  earlier  had  been  interpreted  as  normal. 
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Fiberoptic  bronchoscopy  revealed  active  oozing  from  the 
lingula  but  no  endobronchial  lesions.  After  the  procedure, 
the  patient  expectorated  about  150  ml  of  blood,  and  mild 
hypoxemia  developed.  Supplemental  oxygen  was  pro- 
vided. and  the  hypoxemia  resolved  over  several  hours. 

The  patient  was  admitted  to  the  labor  and  delivery 
ward  for  close  monitoring,  empiric  antibiotic  therapy, 
and  further  investigation.  Recurrent  hemoptysis  over  the 
next  24  hours  resulted  in  an  additional  150  ml  of  blood 
loss  and  transient  hypoxemia.  Her  hematocrit  dropped 
from  an  admission  level  of  0.34  to  0.26  (34%  to  26%). 
She  was  given  betamethasone  to  speed  fetal  lung  matura- 
tion, and  the  induction  of  labor  was  planned  after  amnio- 
centesis. Concern  about  fetal  radiation  exposure  led  to  a 
consideration  of  various  noninvasive,  low-risk  diagnostic 
tests,  including  a shunt  study  and  contrast  echocardiog- 
raphy to  screen  for  vascular  malformations.  Her  shunt 
fraction  (a  measure  of  blood  bypassing  pulmonary  alve- 
olar capillary  units),  calculated  while  breathing  100% 
oxygen,  was  elevated  at  13%  (normal  5%).  An  echocar- 
diogram with  bubble  contrast  demonstrated  the  delayed 
appearance  of  microcavitations  consistent  with  an  extra- 
cardiac right-to-left  shunt. 

The  patient  had  two  additional  but  less  substantial 
(<100  ml)  episodes  of  hemoptysis  before  delivery.  Labor 
was  successfully  induced  at  35  weeks,  and  a healthy 
baby  was  delivered  vaginally.  The  following  day  the  pa- 
tient underwent  pulmonary  arteriography.  A pulmonary 
arterio-venous  malformation  measuring  1 cm  was  found 
in  the  lingula  (Figure  2)  and  was  successfully  embolized 
with  steel  coils  (Figure  3).  A chest  computed  tomo- 
graphic (CT)  examination  was  done  to  search  for  addi- 
tional vascular  lesions,  but  none  were  found.  Contrast 
echocardiography  was  repeated,  but  showed  no  evidence 
of  shunt.  Nine  months  later  the  patient  had  had  no  further 
hemoptysis.  Her  chest  radiograph  was  normal  except  for 
the  presence  of  the  wire  coils  and  pectus  excavatum. 


Figure  1. — An  anteroposterior  chest  radiograph  at  the  time  of 
admission  shows  obliteration  of  the  left  side  of  the  heart  border 
due  to  lingular  consolidation. 
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Figure  2. — Digital  subtraction  angiography  shows  arteriove- 
nous malformation  in  the  left  lung,  which  corresponds  to  the 
site  of  bleeding  identified  bronchoscopically  and  on  chest 
radiograph. 

Discussion 

Although  many  patients  with  pulmonary  arteriovenous 
malformation  are  asymptomatic,  life-threatening  compli- 
cations have  been  well  documented,  including  hypoxemia, 
hemothorax,  brain  abscess,  stroke,  and  hemoptysis.4-5  He- 
moptysis was  reported  to  occur  in  6 (10%)  of  63  patients 
with  pulmonary  arteriovenous  malformation  in  one  series6 
and  in  10  (13%)  of  76  in  another  series.7  The  cardiovascu- 
lar effects  of  pregnancy,  including  an  increase  in  blood 
volume  and  cardiac  output8  and  hormonally  related  vascu- 
lar changes,9  may  adversely  affect  vascular  malformations. 
Previously  reported  complications  of  the  disorder  in  preg- 
nancy include  hemothorax  in  four  patients10'17  and  worsen- 
ing hypoxemia  due  to  shunt  in  one.13  Our  report,  however, 
is  the  first  to  describe  hemoptysis  due  to  a pulmonary  ar- 
teriovenous malformation  in  pregnancy.  In  addition,  our 
patient  had  no  historical  or  physical  evidence  of  hereditary 
telangiectasia,  which  is  said  to  increase  the  incidence  of 
complications  associated  with  this  disorder.14  In  fact,  four 
of  the  six  previously  reported  pregnant  women  with  this 
disorder  had  hereditary  telangiectasia,1011,13  and  no  details 
were  given  in  the  other  two  cases.12 

The  evaluation  of  massive  hemoptysis  focuses  first  on 
promptly  identifying  the  site  of  bleeding.1  In  our  patient, 
the  bleeding  site  was  located  in  the  lingula  at  bron- 
choscopy. Chest  CT  and  angiography,  beginning  with  the 
bronchial  circulation  (the  source  of  most  hemoptysis),  are 
often  necessary  to  establish  a precise  diagnosis.  These 
procedures  may  be  associated  with  substantial  radiation 
exposure  to  the  fetus  of  a pregnant  patient,  however.  Mag- 
netic resonance  imaging  has  been  successfully  used  in  the 
diagnosis  of  pulmonary  arteriovenous  malformations15 


and  was  done  on  our  patient.  Unfortunately,  the  location 
of  the  lesion  near  central  vessels  as  well  as  cardiac  motion 
artifact  probably  contributed  to  a nondiagnostic  study. 

Two-dimensional  echocardiography  with  the  adminis- 
tration of  a saline  solution  has  been  reported  to  be  ex- 
tremely valuable  in  detecting  pulmonary  arteriovenous 
malformations.16  This  technique  involves  the  rapid  intra- 
venous administration  of  an  agitated  saline  solution  while 
directly  visualizing  the  right  and  left  heart  chambers.  The 
appearance  of  microbubbles  in  the  left  atrium  confirms  a 
right-to-left  shunt.  When  bubbles  are  detected  in  the  left 
atrium  within  three  cardiac  cycles  of  their  appearance  in 
the  right  side  of  the  heart,  a septal  defect  is  suggested.  De- 
layed appearance,  as  occurred  in  our  patient,  provides 
evidence  for  an  extracardiac  shunt.  A pulmonary  arterio- 
venous malformation  was  subsequently  confirmed  by  se- 
lective angiography  of  the  pulmonary  circulation.  This 
approach  kept  the  radiation  exposure  to  our  pregnant  pa- 
tient to  a minimum. 

The  optimal  management  of  a patient  with  massive 
hemoptysis  depends  on  the  patient’s  underlying  condi- 
tion, the  cause  of  the  hemoptysis,  and  the  available  exper- 
tise. Bed  rest,  a regimen  of  broad-spectrum  antibiotics, 
and  the  judicious  use  of  cough  suppressants  are  often  rec- 
ommended as  general  measures.  Positioning  the  patient 
with  the  bleeding  side  down  to  protect  the  uninvolved 
lung  is  also  advocated.  This  may  present  a problem  in  a 
pregnant  patient,  whose  venous  return  may  be  compro- 
mised by  the  gravid  uterus  in  the  right  lateral  decubitus 
and  supine  positions.17  Endoscopic  placement  of  a 


Figure  3. — A postembolization  angiogram  shows  steel  coils. 
Flow  through  the  arteriovenous  malformation  has  completely 
stopped. 
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Fogarty  catheter  and  ice  saline  lavage  may  also  be  useful 
in  patients  with  persistent  bleeding.1 

Fortunately,  most  episodes  of  hemoptysis  can  be  con- 
trolled with  conservative  management,  and  definitive  ther- 
apy can  be  delayed. IS  Whereas  some  think  that  surgical 
resection  is  still  the  treatment  of  choice  for  most  if  not  all 
anatomically  circumscribed  lesions,1-2  embolization  ther- 
apy using  either  detachable  balloons7  or  steel  coils'1'  has 
been  advocated  by  others.  Embolization  therapy  is  obvi- 
ously a less  invasive  procedure  than  thoracotomy  and  has 
a high  success  rate  in  terminating  active  hemoptysis.  The 
potential  for  recurrence,  however,  remains  controversial. 
Embolization  has  been  successfully  performed  during 
pregnancy11  and  should  be  strongly  considered  at  the  time 
of  angiography. 

In  conclusion,  pulmonary  arteriovenous  malforma- 
tions should  be  considered  in  the  differential  diagnosis  of 
hemoptysis  during  pregnancy.  Two-dimensional  echocar- 
diography with  bubble  contrast  is  a sensitive  means  of  de- 
tecting the  disorder  and  is  without  any  known  risk  to  a 
pregnant  woman  or  fetus.  Pulmonary  angiography  can  be 
used  to  confirm  the  findings,  and  embolization  can  then 
be  used  as  definitive  treatment  either  immediately  in  life- 
threatening  cases  of  hemoptysis  or  following  delivery  if 
the  patient  becomes  stable  with  conservative  treatment. 
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Electrocardiographic  Changes 
Associated  With  Anaphylaxis 
in  a Patient  With  Normal 
Coronary  Arteries 
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Clinicians  have  documented  the  occurrence  and  have 
postulated  mechanisms  for  ischemic  electrocardiographic 
(ECG)  changes  during  anaphylactic  reactions.  Coronary 
angiography  has  shown  that  ECG  changes  do  not  invari- 
ably correspond  to  underlying  coronary  artery  abnormali- 
ties. We  report  the  case  of  an  older  woman  who,  during  an 
initially  undiagnosed  anaphylactic  reaction,  had  ECG 
changes  suggesting  acute  myocardial  ischemia.  Angiog- 
raphy showed  normal  coronary  artery  anatomy. 

Report  of  a Case 

A 65-year-old  woman  was  brought  to  the  emergency 
department  by  paramedics  after  she  suddenly  collapsed 
while  walking  down  the  street.  When  paramedics  arrived, 
she  was  diaphoretic  and  pale;  her  blood  pressure  was  80 
mm  of  mercury  systolic,  her  pulse  rate  was  80  beats  per 
minute,  and  respirations  were  20  per  minute.  En  route  to 
the  hospital,  her  serum  glucose  level  was  120  mg  per  dl 
(6.7  mmol  per  liter). 

On  arrival,  the  patient  was  nonresponsive,  with  no 
spontaneous  eye  opening.  She  remained  diaphoretic  and 
pale.  Her  temperature  was  35°C,  her  blood  pressure  was 
60  mm  of  mercury  by  palpation,  and  her  pulse  rate  was 
126  and  regular.  There  was  no  evidence  of  trauma  to  the 
head.  Both  pupils  were  4 mm  and  reactive  to  light.  Respi- 
rations were  shallow,  and  no  wheezing,  rales,  or  rhonchi 
were  heard.  Examination  of  her  heart  revealed  no  murmur 
or  gallop.  There  was  no  edema  or  cyanosis  of  the  extrem- 
ities. Femoral  and  carotid  pulses  were  palpable,  although 
radial  and  dorsalis  pedis  pulses  could  not  be  felt.  Her  skin 
was  without  rash  or  lesions.  Comeal  and  gag  reflexes 
were  present.  The  Babinski  response  was  down-going  bi- 
laterally, and  the  patient  withdrew  all  four  extremities  to 
pain.  She  would  not  answer  questions  and  did  not  vocal- 
ize with  painful  stimuli.  Her  rectal  tone  was  normal.  Stool 
was  negative  for  occult  blood. 

By  phone,  the  patient’s  daughter  and  husband  reported 
that  the  patient  had  appeared  well  when  she  left  home 
earlier  that  day.  They  reported  a history  of  hypercholes- 
terolemia and  hypothyroidism.  Current  medications  in- 
cluded conjugated  estrogens,  medroxyprogesterone 


(Engrav  MB.  Zimmerman  M:  Electrocardiographic  changes  associated 
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1994;  161:602-604) 
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Figure  1. — The  initial  electrocardiogram  suggests  ischemia. 


Figure  2. — A second  electrocardiogram  shows  that  the  ST  segments  have  returned  to  normal. 


acetate,  and  levothyroxine  sodium.  The  family  history 
was  pertinent  for  coronary  artery  disease  in  her  mother 
and  sister. 

On  the  cardiac  monitor,  the  patient  remained  in  sinus 
tachycardia  without  ectopy.  Changes  on  the  ECG  were  in- 
terpreted as  showing  an  acute  posterior  myocardial  infarc- 
tion (Figure  1).  The  following  laboratory  values  were 
elicited:  serum  sodium.  139  mmol  per  liter;  potassium,  3.1 
mmol  per  liter;  chloride,  108  mmol  per  liter;  bicarbonate, 
24  mmol  per  liter;  urea  nitrogen,  8.2  mmol  per  liter  (23  mg 
per  dl);  creatinine,  106  p.mol  per  liter  (1.2  mg  per  dl);  and 
glucose,  8.2  mmol  per  liter  ( 147  mg  per  dl).  The  leukocyte 
count  was  12.4  X 109  per  liter  (12,400  per  mm'),  the  he- 
moglobin level  was  1 16  grams  per  liter  (1 1.6  grams  per 
dl),  the  hematocrit  was  0.345  (34.5%),  and  a platelet  count 


was  234  X 109  per  liter  (234,000  per  mm3).  The  initial  cre- 
atine kinase  level  was  189  IU  per  liter,  with  0.055  (5.5%) 
MB  fractions.  A chest  x-ray  film  was  normal. 

After  the  initial  ECG,  a cardiology  consultation  was 
obtained.  The  patient  received  boluses  of  saline  solution  in 
250-ml  increments  to  a total  of  2 liters,  and  dobutamine 
hydrochloride  was  added.  The  systolic  blood  pressure  did 
not  exceed  70  mm  of  mercury  systolic.  The  patient’s  men- 
tal state  improved  slightly.  She  provided  short,  irritable  re- 
sponses to  questions,  and  she  denied  having  pain  or  other 
symptoms.  Coronary  angiography  showed  normal  coro- 
nary artery  anatomy  and  a left  ventricular  end-diastolic 
pressure  of  1 1 mm  of  mercury.  No  vasospasm  was  seen. 

Shortly  after  the  angiogram  was  completed,  the  pa- 
tient recalled  being  stung  by  a bee  as  she  was  walking  to 
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the  library.  She  had  no  previous  history  of  allergy  to  bee 
stings.  Her  blood  pressure  was  improving  without  further 
intervention,  and  she  was  given  methylprednisolone 
sodium  succinate  (Solu-Medrol)  and  diphenhydramine 
hydrochloride  (Benadryl)  intravenously.  A second  ECG 
showed  a return  to  normal  of  previous  changes  (Figure  2), 
and  serial  creatine  kinase  and  MB  values  remained  nor- 
mal. After  discharge  the  patient  was  referred  to  an  aller- 
gist for  Hymenoptera  skin  testing. 

Discussion 

Electrocardiographic  changes  consistent  with  acute 
myocardial  infarction  have  been  noted  with  anaphylactic 
reactions.1'7  We  found  three  reports  of  cases  in  which  coro- 
nary angiography  was  done  after  anaphylaxis  occurred. u-8 
One  was  in  a 64-year-old  man  who  had  no  history  of  heart 
disease  and  in  whom  anaphylaxis  developed  after  he  was 
given  cefoxitin.2  His  ECG  revealed  acute  inferior-wall  in- 
jury. Serial  creatine  kinase  enzyme  levels  were  within  nor- 
mal limits.  His  angiography  showed  patent  coronary 
arteries,  although  he  had  an  anomalous  origin  of  his  right 
coronary  artery  from  the  left  sinus  of  Valsalva,  which  pos- 
sibly predisposed  him  to  an  inferior-wall  myocardial  in- 
jury pattern.  A second  case  was  of  a patient  who  had  an 
anaphylactic  reaction  to  iodinated  radiographic  contrast 
material  and  had  an  acute  inferior-wall  myocardial  infarc- 
tion.8 Angiography  demonstrated  substantial  obstructive 
disease  of  the  diagonal  branch  of  the  left  anterior  descend- 
ing and  distal  left  circumflex  coronary  arteries  and  a sac- 
cular aneurysm  of  the  proximal  right  coronary  artery.  A 
third  case  involved  a 76-year-old  man  with  idiopathic  ana- 
phylactic shock  and  an  ECG  demonstrating  acute  infero- 
lateral  myocardial  infarction  who  had  angiography 
showing  no  notable  narrowing  of  the  left  coronary  artery, 
moderate  stenosis  of  the  right  coronary  artery,  and  normal 
left  ventricular  wall  motion.1  As  noted,  our  patient  had 
normal  coronary  arteries  on  angiography. 

Our  case  is  important  because  the  patient  had  no  signs 
of  coronary  artery  disease  on  angiography  but  had  acute 
ST  changes  on  ECG  consistent  with  a posterior  myocar- 
dial infarction.  Different  mechanisms  have  been  proposed 
to  explain  such  changes  occurring  during  anaphylaxis.  In 
the  past  it  had  been  postulated  that  the  epinephrine  given 
during  an  acute  anaphylactic  reaction  caused  subsequent 
ECG  changes.'’  In  our  patient.  ECG  changes  were  recorded 
before  the  patient  received  any  epinephrine.  Hypoxia  had 
been  suggested  in  the  past  as  a cause  of  the  ischemic  ECG 
changes,  although  studies  done  in  intubated,  well-oxy- 
genated animals  show  that  myocardial  ischemia  occurs  be- 


fore the  bronchoconstriction  seen  in  anaphylaxis.610"  An- 
other proposed  mechanism  is  vasospasm.  Anaphylactic  re- 
actions of  isolated  perfused  guinea-pig  hearts  show 
coronary  vasoconstriction.12  Different  mediators  causing 
coronary  vasospasm  have  been  proposed,  including  hista- 
mine, platelet-activating  factor,  leukotrienes  C4,  D4,  and  E4, 
and  prostaglandin  SRS-A.51315  Mast  cells  have  been  found 
in  high  concentrations  in  atheromatous  plaques.16  Vaso- 
spasm has  not  been  documented  in  humans  during  coro- 
nary angiography  and  was  not  seen  in  this  patient. 

This  case  report  documents  ECG  changes  consistent 
with  myocardial  ischemia  during  an  anaphylactic  reaction 
in  a patient  who  was  found  at  coronary  angiography  to 
have  normal  coronary  arteries.  Our  patient’s  creatine  ki- 
nase levels  remained  normal,  and  her  ECG  changes  re- 
solved to  normal,  consistent  with  the  findings  in  other 
patients  with  ECG  changes  related  to  anaphylaxis  and  no 
history  of  coronary  artery  disease. 
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Highlights 

• Considerable  evidence  indicates  that  oxidative 
processes  contribute  to  the  development  of  degen- 
erative diseases,  including  cancer  and  atherosclerotic 
heart  disease. 

• Dietary  antioxidants  such  as  vitamins  C and  E and 
(3-carotene  are  important  components  of  the  body’s 
defense  against  pathophysiologic  oxidation  events 
and,  on  this  basis,  have  been  proposed  to  protect 
against  disease. 

• Claims  for  the  health  benefits  of  diets  rich  in  fruits, 
whole  grains,  and  vegetables,  which  are  naturally 
antioxidant-rich,  cholesterol-free,  and  fat-poor, 
appear  well-founded  given  the  consistency  of  epi- 
demiologic observations  to  this  effect. 

• The  routine  practice  of  antioxidant  supplementation 
cannot  be  advocated  on  a population-wide  basis 
because  few  direct  prospective  data  of  a beneficial 
effect  have  been  obtained. 


Antioxidants,  including  vitamin  C,  vitamin  E,  and  13- 
carotene,  have  long  been  proposed  to  be  disease- 
preventing agents  by  health  activists  and,  more  recently, 
have  been  promoted  as  such  by  members  of  the  medical 
and  scientific  establishment.  The  growing  interest  in  an- 
tioxidants stems  from  increasing  recognition  of  the  poten- 
tially pervasive  role  of  oxidation  in  the  development  of 
diseases  such  as  cancer  and  heart  disease  and  the  possibil- 
ity that  antioxidants  may  counteract  disease-promoting 
oxidation  events.'  We  provide  an  overview  of  the  theoret- 
ical basis  for  a preventive  role  of  antioxidants,  describe 
studies  in  which  this  role  has  been  examined,  and  con- 
sider whether  currently  available  evidence  supports 
claims  for  the  health  benefits  of  antioxidant  supplementa- 
tion. 

Oxidants  and  Disease 

Partially  reduced  forms  of  oxygen  including  superox- 
ide (02“),  hydrogen  peroxide  (H;0,),  the  hydroxyl  radical 
(•OH),  and  organic  counterparts  such  as  lipid  hydroper- 


oxides are  produced  during  aerobic  metabolism.  These 
agents  are  capable  of  reacting  with  and  causing 
oxidative  injury  to  macromolecules  including  nucleic 
acids,  proteins,  lipids,  and  carbohydrates  and  thus  are  re- 
ferred to  collectively  as  oxidants.1'8  Some  oxidants  are 
free  radicals,  which  are  particularly  reactive  due  to  the 
presence  of  an  unpaired  electron,  and  are  capable  of  initi- 
ating radical  chain  reactions  that  can  cause  rapid  spread 
and  amplification  of  oxidative  injury  in  biologic  systems. 
Because  of  the  possible  toxicity  of  oxidants,  numerous 
counteractive  antioxidants  have  evolved  to  intercept  and 
effectively  deactivate  these  agents.  The  antioxidant  net- 
work is  not  fool-proof,  however,  and  under  certain  condi- 
tions such  as  inflammation  and  xenobiotic  metabolism, 
oxidants  may  be  produced  in  amounts  that  exceed  antiox- 
idant capacity. 

Oxidative  injury  is  suggested  to  be  a common  disease 
mechanism,  with  disease  end  points  differing  according 
to  the  identity  and  tissue  location  of  the  injured  sub- 
strate(s).  Consistent  with  a pervasive  role  in  disease,  oxi- 
dants have  been  implicated  in  such  diverse  conditions  as 
cancer,  atherosclerotic  heart  disease,  stroke,  arthritis, 
cataract  formation,  Parkinson’s  disease,  and  drug  toxic- 
ity.1'8 Because  of  the  prevalence  and  the  human  and  finan- 
cial consequences  of  cancer  and  heart  disease  in  Western 
societies,  however,  we  will  focus  on  these  conditions. 

Cancer 

Cancer  evolves  from  a multistage  process  culminating 
in  the  development  and  spread  of  cell  populations  that  are 
unresponsive  to  the  normal  controls  over  cell  prolifera- 
tion.8 DNA  damage  is  an  early  event  in  carcinogenesis 
and  occurs  in  essentially  two  steps:  an  initial  DNA  insult 
that  is  reparable,  followed  by  permanent  fixation  of  the 
injury,  if  DNA  replicates  before  the  injury  is  repaired.9  " 
Numerous  types  of  modifications,  including  oxidation, 
are  known  to  damage  DNA.1214  Oxidative  DNA  damage 
may  lead  to  the  formation  of  DNA-protein  cross-links,  al- 
terations in  the  carbohydrate  backbone,  or  direct  modifi- 
cations of  the  purine  and  pyrimidine  bases.15  Oxidative 
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injury  to  DNA  bases,  which  can  result  in  mutations,  ap- 
pears to  be  a common  occurrence  in  vivo.  Based  on  deter- 
minations of  urinary  levels  of  8-hydroxydeoxyguanosine, 
researchers  have  estimated  that  steady-state  levels  of  ox- 
idatively modified  bases  are  as  high  as  105  in  humans, 
with  approximately  104  formed  every  day.1314  This  occur- 
rence rate  carries  with  it  a high  likelihood  that  a substan- 
tial number  will  escape  repair  mechanisms  and  lead  to  a 
permanent  change  in  the  DNA  base  sequence  upon  repli- 
cation. Oxidants  also  have  been  shown  to  stimulate  cell 
proliferation14,1617  and  thereby  may  promote  injury  fixa- 
tion. Malignant  tumors  may  develop  if  resulting  changes 
in  the  DNA  lead  to  the  activation  or  altered  expression  of 
oncogenes  or  the  inactivation  of  tumor  suppressor  genes, 
or  both.18-21 

The  promotion  of  preneoplastic  changes  in  “initiated" 
cells,  that  is,  cells  with  alterations  in  the  DNA  that  can 
lead  to  cancer,  and  the  progression  of  premalignant  le- 
sions also  may  involve  oxidants.22-24  Because  these  phases 
occur  over  a much  longer  time  frame  than  initiation,  how- 
ever, the  specific  events  and  role  of  oxidants  are  less 
well-defined.  It  is  suggested  that  the  oxidation- 
antioxidation  potential  may  be  particularly  important  in 
determining  the  “permissiveness”  of  the  system  for  tumor 
development,  in  that  an  oxidizing  environment  may  be 
more  conducive  for  development.22,24 

Atherosclerosis 

Atherosclerosis  results  from  the  accumulation  of  cho- 
lesterol and  the  proliferation  of  cellular  elements  in  the  ar- 
terial wall.  Considerable  evidence  now  indicates  that 
oxidation  increases  the  ability  of  low-density  lipoproteins 
(LDLs)  to  promote  cellular  alterations  that  lead  to  athero- 
sclerosis.6-7-25-39  Unlike  native  (nonoxidized)  LDL,  oxidized 
LDL  is  taken  up  at  rapid  rates  by  scavenger  receptors  on 
macrophages,  leading  to  the  formation  of  lipid-laden 
foam  cells  that  form  the  basis  of  early  fatty-streak 
lesions.26-27  In  addition,  oxidized  LDL  may  recruit  circu- 
lating monocytes  to  the  region  of  the  developing 
plaque28-30  and  alter  the  behavior  and  viability  of  surround- 
ing cells.31-35 

Growing  chemical  and  immunologic  evidence  sup- 
ports the  existence  of  oxidatively  modified  LDL  in  vi- 
vo.36-39 Oxidized  LDLs  have  been  identified  in  atheroma- 
tous lesions,36-37  and  autoantibodies  against  oxidized  LDL 
(malondialdehyde-modified  LDL)  have  been  detected  in 
serum  from  both  rabbits  and  humans.3839  Furthermore,  in 
humans,  the  oxidized  LDL  autoantibody  titer  has  been 
shown  to  be  a predictor  of  subsequent  carotid  atheroscle- 
rosis progression.39  A direct  causal  link  between  oxidized 
LDL  and  the  development  of  atherosclerosis,  however, 
has  not  been  established. 

Low-density  lipoproteins  can  be  oxidized  in  vitro  by 
incubation  with  cells  derived  from  the  arterial  wall,6'7-25'40-41 


and  this  is  a plausible  means  of  oxidation  in  vivo.  Suscep- 
tibility to  oxidation  differs  among  LDL  preparations  and 
is  suggested  to  contribute  to  differences  in  LDL  athero- 
genicity.42-47  Lesion  development  may  thus  be  a function 
of  both  levels  of  LDL,  which  is  well-documented  experi- 
mentally, and  the  tendency  of  these  particles  to  undergo 
oxidative  modification.6  In  support  of  a role  for  the  latter, 
LDL  oxidative  susceptibility  was  recently  shown  to  be 
greater  in  patients  with  angiographically  proven  coronary 
artery  disease.47  The  degree  to  which  LDL  oxidative  sus- 
ceptibility in  vitro  reflects  the  oxidative  behavior  of  LDL 
in  vivo  has  yet  to  be  determined.  Nonetheless,  much  re- 
search effort  is  now  being  directed  toward  identifying  fac- 
tors, including  antioxidants,  that  influence  LDL  oxidative 
susceptibility. 

Antioxidants  as  Disease-Preventing  Agents 

Aerobic  organisms  are  protected  from  the  toxic  effects 
of  reactive  oxygen  species  by  a multilevel  antioxidant  de- 
fense network  that  includes  agents  capable  of  preventing 
or  reducing  oxidant  generation,  agents  that  intercept  oxi- 
dants before  their  interaction  with  other  biologic  compo- 
nents, and  agents  that  repair  oxidant-induced  injury.4-5 
Dietary  micronutrients  are  indispensable  components  of 
the  antioxidant  network  and  include  vitamin  C (ascorbic 
acid),  vitamin  E (comprising  tocopherols  and  to- 
cotrienols,  of  which  a-tocopherol  is  the  predominant  and 
most  active  form),  and  3-carotene.  Vitamin  C serves  as  a 
potent  radical-scavenging  agent  in  the  aqueous  phase, 
whereas  vitamin  E and  3-carotene  intercept  radicals 
within  lipid  environments.  The  critical  importance  of 
vitamin  E derives  from  its  role  as  the  last  line  of  defense 
against  oxidative  injury  to  lipids  by  preventing  radical 
chain  propagation.46 

Although  not  discussed  in  detail  in  this  review,  miner- 
als such  as  selenium,  copper,  zinc,  and  manganese  also 
function  in  the  antioxidant  network,  primarily  by  acting 
as  cofactors  for  enzymes  with  antioxidant  activity.48  Sele- 
nium may  be  particularly  important  in  protecting  the  lipid 
environment  against  oxidative  injury  through  its  role  as  a 
cofactor  for  glutathione  peroxidase,  which  catalyzes  the 
reduction  of  lipid  hydroperoxides.48 

As  evidence  has  accumulated  in  support  of  a role  for 
oxidative  processes  in  disease,  attention  has  focused  on 
the  possible  preventive  properties  of  antioxidants.  Dietary 
antioxidants  have  received  particular  attention  in  this  re- 
gard because  exposure  to  these  agents  varies  widely 
among  populations  and  can  be  readily  manipulated  by  di- 
etary changes,  supplementation,  or  both.  A preventive 
role  for  these  agents  is  supported  by  several  lines  of  evi- 
dence. Epidemiologic  studies  have  shown  a relationship 
between  antioxidant  nutriture,  as  indicated  by  food  con- 
sumption patterns  or  direct  measures  of  tissue  concentra- 
tions of  these  agents,  and  the  risk  of  cancer  and 
atherosclerotic  heart  disease  in  humans.49-59  In  some  cases, 
induced  deficiencies  of  antioxidant  micronutrients  have 
been  shown  to  promote,49  while  antioxidant  supplementa- 
tion has  been  shown  to  inhibit,  carcinogenic  and  athero- 
genic processes  in  animals.49-60-67  In  addition,  detailed 
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biochemical-mechanistic  studies  in  model  systems  have 
shown  that  antioxidants  can  directly  modulate  relevant 
pathophysiologic  events  in  vitro.48,49,60,61,68'71  Notably  miss- 
ing, however,  is  direct  evidence  from  randomized, 
placebo-controlled  trials  of  the  protective  effects  of  an- 
tioxidants in  human  populations  that  are  initially  free  of 
disease.  This  is  considered  to  be  the  definitive  test  for  pu- 
tative antidisease  agents.  Several  large-scale,  long-term 
antioxidant  intervention  trials  are  currently  either  under- 
way or  in  the  planning  stages72'77  and  within  the  coming 
decade  are  expected  to  expand  our  knowledge  of  the  pre- 
ventive properties  of  antioxidants. 

Cancer 

Dietary  habits  have  been  implicated  in  as  much  as 
60%  of  all  environmentally  linked  cancers,  although  most 
estimates  are  closer  to  30%.78  Epidemiologic  studies  have 
consistently  shown  that  a reduced  intake  of  fruits  and  veg- 
etables, which  are  rich  in  antioxidants  (Table  l),79'81  is  a 
major  risk  factor  for  the  development  of  cancers  of  the 
lungs,  pancreas,  liver,  bowel,  ovaries,  endometrium, 
cervix,  and  prostate.52,52'56  Although  this  may  partially  re- 
flect the  higher  fat  consumption  that  often  accompanies 
reduced  fruit  and  vegetable  intake,82  evidence  suggests  a 
direct  protective  effect  of  these  food  groups,  and  this  has 
been  attributed  to  the  presence  of  specific  micronutrients, 
including  vitamin  C and  (3-carotene.  Consistent  with  this 
hypothesis,  indices  of  vitamin  C and  (3-carotene  nutriture 
have  been  shown  to  be  inversely  associated  with  the  risk 
of  non-hormone-dependent  cancers.51,52,57  Moreover,  in 
cellular  and  organ  systems  and  in  animals,  high  levels  of 
these  agents  have  been  shown  to  directly  inhibit  expo- 
sure-induced mutagenicity,  malignant  transformation,  and 
tumor  formation.50,60 

Antioxidant  mechanisms  have  been  suggested  to  un- 
derlie the  putative  anticancer  properties  of  vitamin  C and 
(3-carotene.  These  agents  have  other  properties  that  may 
be  important  in  this  regard,  however.  Vitamin  C directly 
suppresses  carcinogen  formation,  enhances  immunocom- 
petence,  participates  in  collagen  synthesis,  and  inhibits 
hyaluronidase  activity  (which  contributes  to  the  break- 
down of  a mucopolysaccharide  that  acts  as  an  intracellu- 
lar cement).50,51,82  The  relative  importance  of  these 
properties  is  unknown,  but  may  vary  depending  on  the  tis- 
sue involved.  (3-Carotene  is  a precursor  of  vitamin  A, 
which  has  well-known  antitumor  effects  in  animals,  likely 
arising  from  its  role  in  promoting  cell  differentiation,  and 
could  thus  contribute  to  any  observed  preventive  effects 
of  (3-carotene. 8,60,82  Carotenoid  pigments  without  vitamin 
A activity,  such  as  canthaxanthin  and  phytoene,  have  been 
shown  to  reduce  tumor  formation  in  animals,  however, 
and  their  relative  protective  effects  appear  to  correspond 
with  their  abilities  to  quench  reactive  oxygen  species.82 

In  contrast  to  the  findings  for  vitamin  C and  (3- 
carotene,  results  from  epidemiologic  studies  examining 
the  relationship  between  dietary  vitamin  E and  cancer  risk 
have  been  equivocal.84'86  Several  prospective  studies  have 
noted  slightly  lower  plasma  levels  of  this  micronutrient  in 
persons  in  whom  cancers  subsequently  developed  relative 


to  matched  controls.  In  a recent  large  cohort  study  in  Fin- 
land, for  example,  persons  with  low  serum  a-tocopherol 
concentrations  had  about  a 1 .5-fold  greater  risk  of  cancer 
developing,  particularly  gastrointestinal  and  uterine  can- 
cer, than  those  with  higher  levels.54  These  results  are  con- 
sistent with  studies  indicating  that  vitamin  E inhibits 
exposure-induced  cancers  in  animals.62 

In  a recently  published  study,  disease-protective  ef- 
fects of  antioxidant  supplements  were  observed  in  a large 
population  (>30,000  adults)  in  China.87  The  authors  noted 
a substantial  lowering  of  all-cause  mortality  in  persons 
given  a supplement  daily  for  five  years  of  the  antioxidant 
nutrients  (3-carotene,  vitamin  E,  and  selenium  at  doses 
ranging  from  one  to  two  times  the  United  States  recom- 
mended dietary  allowance  (RDA).  Reduced  mortality  was 
attributed  to  lower  rates  of  cancer  (13%),  especially  of 
stomach  cancer  (21%).  In  contrast,  no  effects  were  ob- 
served for  supplementation  with  retinol  and  zinc,  ri- 
boflavin and  niacin,  or  vitamin  C and  molybdenum. 
Although  this  study  supports  the  possible  benefit  of  spe- 
cific antioxidant  micronutrients  as  chemopreventive 
agents,  because  this  study  population  has  one  of  the 
world’s  highest  rates  of  esophageal-gastric  cardia  cancer, 
together  with  persistently  low  intakes  of  fruits  and  vegeta- 
bles, the  applicability  of  these  results  to  other  populations 
is  unclear.  The  effects  of  dietary  supplementation  that  re- 
duce nutrient  deficiencies,  which  appears  to  have  been  the 
case  in  this  study,  may  be  fundamentally  different  from 
the  effects  of  larger  doses  in  better  nourished  populations. 

Contrary  to  a chemopreventive  role,  recent  results 
from  the  a-Tocopherol,  (3-Carotene  Cancer  Prevention 
Study  have  raised  the  possibility  that  antioxidant  supple- 
mentation may  actually  have  adverse  effects  in  certain 
populations.88  In  this  randomized,  double-blind,  placebo- 
controlled  primary  prevention  trial,  the  effects  on  cancer 
incidence  of  long-term — 5 to  8 years — daily  supplemen- 
tation with  a-tocopherol  (50  mg  per  day),  (3-carotene  (20 
mg  per  day),  or  a combination  of  the  two  were  monitored 
in  more  than  29,000  Finnish  male  smokers.88  No  reduc- 
tion in  the  incidence  of  lung  cancer  was  observed  among 
those  receiving  a-tocopherol,  although  there  were  fewer 
new  cases  of  prostate  cancer.  Surprisingly,  a higher  inci- 
dence of  lung  cancer  was  noted  in  persons  receiving  13- 
carotene  supplementation,  and  as  a result  of  deaths  from 
lung  cancer  and  ischemic  heart  disease,  total  mortality 
was  8%  higher.  The  effects  of  antioxidant  supplementa- 
tion in  smokers  may  be  different  from  those  in  nonsmok- 
ing populations.  Morever,  antioxidants  may  be  most 
effective  as  preventive  agents  early  in  the  disease  process, 
and  thus  may  be  of  little  value  after  long-term  smoke  ex- 
posure. The  epidemiologic  link  between  lung  cancer  and 
(3-carotene  is  among  the  strongest,  however,  and  given 
that  smokers  make  up  the  bulk  of  victims  of  lung  cancer, 
the  results  are  of  considerable  importance  in  terms  of  the 
limitations  of  antioxidant  supplements  and  the  possibility 
of  adverse  effects. 

Atherosclerosis 

Cross-cultural  comparisons  have  indicated  a strong  in- 
verse relationship  between  levels  of  plasma  vitamin  E and 
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heart  disease  mortality  in  humans.  A significant  inverse 
association  has  been  found  between  plasma  vitamin 
E levels  in  population  cohorts  and  heart  disease  mortality 
rates  among  16  European  communities.49-55  Lipid- 
standardized  levels  of  plasma  vitamin  E and  plasma  vita- 
min E plus  cholesterol  were  found  to  predict  62%  and 
79%,  respectively,  of  the  variance  in  heart  disease  mortal- 
ity.55 In  contrast,  only  a modest  nonsignificant  association 
was  observed  for  vitamins  A and  C.  Although  the  results 
for  vitamin  E are  intriguing,  other  interpopulation  differ- 
ences not  measured  may  have  a greater  influence  on  dis- 
ease risk. 

Investigations  within  populations,  including  a number 
of  case-control  studies  published  over  the  past  decade, 
generally  have  not  supported  an  association  between 
plasma  vitamin  E levels  and  heart  disease  risk.  In  a five- 
year  prospective  study  associated  with  the  Eastern  Fin- 
land Heart  Study,  no  difference  was  found  in  serum 
vitamin  E concentrations  between  92  victims  of  fatal 
myocardial  infarction  and  controls  matched  for  sex.  age, 
smoking  status,  plasma  cholesterol  level,  mean  arterial 
pressure,  and  history  of  heart  disease.89  In  the  prospective 
Basal  Study,  mean  cholesterol-standardized  plasma  vita- 
min E levels  were  not  substantially  lower  for  67  persons 
who  died  of  ischemic  heart  disease  during  the  subsequent 
seven  years  than  in  survivors.85  Notably,  however,  these 
studies  involved  measurements  of  antioxidants  in  single 
rather  than  multiple  plasma  specimens  that  had  been 
stored  long  term,  under  conditions  in  which  they  may  be 
unstable. 

In  a recently  published  analysis  of  data  from  more 
than  1 1.000  adults  in  the  United  States  examined  in  the 
first  National  Health  and  Nutrition  Examination  Survey 
(NHANES  I),  a significantly  reduced  risk  of  subsequent 
death  from  all  causes,  particularly  coronary-  heart  disease, 
was  observed  in  persons  reporting  a high  intake  of  vita- 
min C (more  than  300  to  400  mg  per  day).57  A reduced 
risk  was  especially  apparent  in  men;  those  in  the  high-in- 
take  group  had  an  increased  life  expectancy  of  more  than 
six  years  relative  to  those  consuming  less  than  50  mg  per 
day.  In  contrast,  no  evidence  of  a protective  effect  of  high 
vitamin  C intake  was  found  in  a large-scale  prospective 
study  involving  more  than  40.000  men  and  80.000 
women,  but  a reduced  risk  of  coronary  artery  deaths  was 
found  in  men  and  women  with  higher  intakes  of  vitamin 
E ( 100  IU  per  day  or  more  for  two  years  or  more).58-59 

Although  epidemiologic  associations  do  not  allow  the 
assignment  of  cause  and  effect,  some  evidence  for  direct 
protective  effects  of  antioxidants  comes  from  animal  ex- 
perimentation. Induced  deficiencies  of  vitamin  C and 
vitamin  E have  been  shown  to  result  in  atherosclerotic- 
like  lesions.49  Conversely,  supplementation  with  these  and 
other  antioxidants  has  been  found  in  some  but  not  all 
cases  to  reduce  lesion  growth  in  hypercholesterolemic  an- 
imals.49-65-67  The  extent  of  protection  ranges  from  slight  to 
pronounced,  with  differences  likely  arising  from  varia- 
tions in  animal  models,  antioxidant  identity  and  dose, 
study  duration,  and  atherosclerosis  assessment  methods. 


In  several  studies,  the  antiatherogenic  effects  of  anti- 
oxidants have  been  shown  to  be  greater  when  these 
agents  are  supplied  in  combination,  such  as  vitamin  E and 
selenium.65 

Although  vitamins  C and  E also  produce  minor  bene- 
ficial alterations  in  plasma  lipid  levels,  their  primary 
protective  effects  are  suggested  to  arise  from  their  antiox- 
idant properties.  In  support  of  this,  two  studies  have 
shown  protection  by  vitamin  E even  in  the  absence  of  re- 
ductions in  plasma  cholesterol  levels.65-64  Other  effects  of 
these  nutrients  also  may  be  relevant,  however.  For  exam- 
ple. differences  were  recently  observed  in  the  content  of 
cell  surface  constituents  in  the  endothelium  of  choles- 
terol-fed guinea  pigs,  depending  on  whether  or  not  they 
also  received  vitamin  E.67 

Lipophilic  antioxidants  potentially  could  be  particu- 
larly effective  as  antiatherogenic  agents  by  virtue  of 
their  localization  within  the  LDL  particle,  where  they 
directly  inhibit  LDL  oxidation.  The  oxidative  resistance 
of  LDL  has  been  shown  to  be  greater  when  vitamin 
E levels  are  increased  either  in  vitro  or  through 
dietary  vitamin  E supplementation.46-47-71-87  Whereas  the 
addition  of  [3-carotene  in  vitro  has  been  shown  to  reduce 
LDL  oxidative  susceptibility.70  (3-carotene  enrichment 
through  dietary  supplementation  does  not  appear  to  have 
such  effects.90  In  contrast  to  these  antioxidants,  vitamin  C 
does  not  circulate  within  LDL.  but  may  protect  this 
lipoprotein  by  intercepting  oxidants  in  the  aqueous  com- 
partment and  possibly  by  regenerating  LDL-associated  a- 
tocopherol  (vitamin  E)  from  the  a-tocopheroxyl  radical  at 
the  lipid-water  interface.  Although  evidence  of  a toco- 
pherol-sparing effect  of  vitamin  C has  been  obtained  for 
LDL  in  vitro.68-69  this  property  has  not  been  demonstrated 
in  vivo. 

In  addition  to  the  direct  inhibition  of  LDL  oxidation, 
antioxidants  may  reduce  cellular  oxidation  events  in- 
volved in  atherosclerosis.  As  an  example  of  this,  cells 
loaded  with  the  lipophilic  antioxidant  drug  probucol  were 
shown  to  be  much  less  effective  in  bringing  about  the  ox- 
idative modification  of  LDL.91  An  elevated  cellular  an- 
tioxidant capacity  also  may  reduce  their  sensitivity  to  the 
toxic  effects  of  oxidized  LDL. 

Arguments  for  and  Against  Antioxidant  Supple- 
mentation as  a Disease-Preventing  Measure 

Given  the  increasing  evidence  of  a role  for  oxidative 
processes  in  the  development  of  chronic  diseases  and  the 
possibility  that  specific  antioxidants  may  protect  against 
such  processes,  it  has  been  suggested  that  increasing  the 
intake  of  antioxidants  through  supplementation  may  pre- 
vent disease.  Recommendations  regarding  micronutrient 
intake  traditionally  have  been  based  on  the  concept  of 
minimum  requirements  for  avoiding  deficiency  symp- 
toms.79 Such  constructs  may  be  inappropriate  when  con- 
sidering possibly  protective  dietary  factors  because  levels 
that  are  adequate  for  preventing  deficiency  are  not  likely 
to  provide  for  optimal  tissue  function,  particularly  in  the 
presence  of  environmental  stresses  unique  to  modem  so- 
ciety. As  described  earlier  in  this  review,  results  from  the 
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trial  in  Linxian,  China,  showed  that  low-dose  supplemen- 
tation with  certain  antioxidants  reduced  cancer  mortality 
in  an  initially  poorly  nourished  population,’17  and  results  of 
other  studies  raise  the  possibility  that  higher  intakes  of  an- 
tioxidants may  reduce  the  risk  for  chronic  disease  in  the 
better-nourished  population  in  the  United  States.57'59  In 
these  studies,  apparently  “protective”  levels  of  vitamin  C 
or  vitamin  E — 5 to  10  times  the  RDA — exceeded  those 
attained  through  normal  dietary  intake  alone.58-60 

Opponents  of  antioxidant  supplementation  point  out 
that  there  is  little  direct  evidence  of  protective  effects  in 
humans.  Furthermore,  although  the  safety  of  vitamin 
supplements  that  contain  100%  of  the  RDAs  is  well- 
accepted,92  the  side  effects  of  long-term  supplementation 
with  higher  levels  have  not  been  examined  prospec- 
tively.74-75 Few  serious  symptoms  of  toxicity  for  these  nu- 
trients have  been  described  (Table  1),  but  this  may  simply 
reflect  the  lack  of  studies  addressing  this  issue.  In  a recent 
report,  low-dose  a-tocopherol  supplementation  was 
found  to  preserve  endothelial  vasodilator  function  in 
cholesterol-fed  rabbits,  whereas  high-dose  supplementa- 
tion was  associated  with  endothelial  dysfunction  and  en- 
hanced intimal  proliferation.95  It  is  possible  that  this 
dichotomy  in  response  to  low-  versus  high-dose  anti- 
oxidants also  may  occur  in  humans.  Results  of  the  study 
in  Finnish  male  smokers  raise  the  possibility  that  long- 
term ^-carotene  supplementation  at  levels  10  to  20  times 
higher  than  in  the  US  diet  may  actually  be  deleterious. 

Apart  from  these  arguments,  most  of  the  epidemio- 
logic studies  indicating  health  benefits  from  increased  an- 
tioxidant intake  are  based  on  the  assessment  of  dietary 
patterns  rather  than  direct  measures  of  intake  of  these  spe- 
cific micronutrients.  Nutrient-based  recommendations 
derived  from  food  intake  patterns  fail  to  consider  the  im- 
portance of  nutrient  interactions  or  the  possibility  that 
other  as-yet-unrecognized  factors  may  underlie  associa- 
tions between  dietary  antioxidant  intake  and  disease  risk. 
Fruits  and  vegetables  also  contain  appreciable  levels  of 


minerals,  flavonoids,  and  indoles  as  well  as  carotenoids 
other  than  (3-carotene,  and  these  or  other  agents  may  have 
protective  properties.52 

Indeed,  before  definitive  recommendations  can  be 
made  regarding  the  prophylactic  use  of  antioxidants,  the 
following  questions  need  to  be  addressed  in  humans: 

• Do  antioxidant  vitamins  actually  prevent  or  reduce 
the  development  of  chronic  diseases?  If  so,  which  antiox- 
idants are  most  effective  in  preventing  disease  and  at  what 
doses? 

• How  do  the  possible  benefits  and  optimal  doses 
vary  in  relation  to  the  nature  and  stage  of  the  disease? 

• Do  antioxidants  have  a role  in  secondary  preven- 
tion? 

• Are  there  interactions  among  antioxidants  or  be- 
tween antioxidants  and  other  dietary  factors,  such  as  fat 
composition,  that  influence  their  effectiveness? 

• How  do  genetic  and  environmental  factors — ciga- 
rette smoke  exposure,  for  example — influence  antioxi- 
dant nutriture  or  effectiveness  in  preventing  disease? 

• Are  toxic  effects  of  long-term  antioxidant  supple- 
mentation observed  at  doses  required  for  disease  preven- 
tion? 

A number  of  prospective  trials  addressing  some  of 
these  questions  in  US  populations  are  currently  under- 
way.74-77 Among  these  are  the  following: 

• The  Physicians’  Health  Trial,  a study  involving 

22.000  men  taking  either  3-carotene  or  a placebo,  which 
is  scheduled  for  completion  in  1996; 

• The  Women’s  Health  Study,  an  investigation  of  the 
preventive  effects  of  3-carotene,  vitamin  E,  and  aspirin  in 
women  older  than  50  years,  which  was  begun  in  1992; 
and 

• The  Carotene  and  Retinoid  Efficacy  Trial 
(CARET),  a study  examining  the  ability  of  3-carotene 
plus  retinyl  palmitate  to  reduce  lung  cancer  incidence  in 

18.000  men  and  women  who  are  either  smokers  or  who 


TABLE  1 —Natural  Sources,  Physiologically  Relevant  Doses,  and  Side  Effects  of  Antioxidants  in  Humans 


Antioxidant 

Dietary  Sources 

Recommended 
Dietary  Allowance * 

Toxicity  Leveif 

Reported  Side 
Effects  at  High  Dosesf 

Contraindicationsf 

Vitamin  C 

Fruits  (particularly 

Nonsmokers:  60  mg/day 

Adverse  effects 

Urinary  oxalate 

Renal  insufficiency, 

citrus),  green  leafy 
vegetables,  tomatoes, 
potatoes 

Smokers:  1 00  mg/day 

observed  at  doses 
of  > 1 gram/day 

excretion,  kidney  stone 
formation,  increased  iron 
absorption,  gastrointes- 
tinal disorders 

iron  overload 

Vitamin  E 

Vegetable  oils,  whole 

Men:  15  lU/day 

No  consistent  adverse 

Fatigue  and  weakness, 

Subjects  receiving 

grains,  nuts  and  seeds, 
green  leafy  vegetables 

Women:  12  lU/day 

effects  with  doses  up 
to  3,000  lU/day  for 
months 

gastrointestinal 
disorders,  breast 
soreness  (women), 
bleeding 

vitamin  K 
antagonists 
as  anticoagulants 

(3-Carotene 

Green  leafy  vegetables, 

yellow-orange  fruits, 
and  vegetables 

None  established): 

Appears  to  be  nontoxic 
even  when  taken  in 
large  doses  over  years 

Carotenodermia 
(presumed  innocuous) 

"Values  are  for  adults  (>1 9 years  of  age);  taken  from  the  National  Research  Council.” 
tFrom  the  National  Research  Council,”  Sestili  “and  Bendich  and  Machlin." 

{The  typical  United  States  diet  contains  1 to  2 mg/day,  or  1,700  to  3,500  lU/day. 
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have  a history  of  asbestos  exposure. 

Based  on  current  knowledge  and  regard  for  scientific 
data  as  a basis  for  clinical  decision  making,  advocating 
proper  food  selection  with  a high  intake  of  fruits  and  veg- 
etables should  be  the  primary  message  of  the  health  care 
community  in  response  to  the  growing  interest  in  antioxi- 
dants. This  approach  avoids  the  possibility  of  toxic  side 
effects  from  supplements  and  emphasizes  the  role  of  the 
total  diet  in  determining  disease  risk.75  As  few  as  10%  of 
Americans  are  estimated  to  consume  five  servings  of 
fruits  and  vegetables  per  day.56’”  Thus,  there  is  much  room 
for  beneficial  changes  in  the  eating  habits  of  the  US  pop- 
ulation. 

Populations  With  Increased  Antioxidant  Needs 

Special  consideration  should  be  given  to  persons 
likely  to  be  at  increased  risk  of  inadequate  antioxidant  in- 
takes due  to  genetic  or  environmental  factors  that  may  in- 
crease antioxidant  requirements.  Although  still  relatively 
unexplored,  several  specific  factors  affecting  individual 
antioxidant  requirements  have  been  identified.  The  best- 
known  example  is  cigarette  smoke,  which  contains  nu- 
merous oxidants  and  appears  to  increase  endogenous 
oxidant  production.95"  Severe  depletions  of  circulating 
antioxidants,  presumably  indicative  of  reduced  body 
stores,  are  a measurable  effect  of  the  oxidant  burden  im- 
posed by  cigarette  smoke.  Reductions  in  plasma  vitamin 
C levels  as  great  as  75%  have  been  reported  in  smokers 
compared  with  nonsmokers,  depending  on  age,  sex,  and 
smoking  history.1"0105  Although  reduced  vitamin  C con- 
sumption and  bioavailability  are  possible  contribu- 
tors,106107 increased  vitamin  C turnover  is  largely 
responsible  for  the  poor  vitamin  C status  of  smokers.108 
Reductions  in  lipophilic  antioxidants  also  have  been  re- 
ported, with  results  being  more  consistent  for  (3-carotene 
than  for  vitamin  E.109112 

Recognizing  the  increased  vitamin  C requirements  of 
smokers,  the  National  Research  Council  recently  in- 
creased the  RDA  from  60  to  100  mg  per  day  for  this  sub- 
population.92 Several  studies,  however,  have  suggested 
that  even  this  may  not  be  enough.105105  We  recently  ob- 
served that  plasma  vitamin  C concentrations  were  lower 
in  heavy  smokers  (>  1 pack  per  day)  reporting  daily  in- 
takes of  vitamin  C greater  than  250  mg  as  compared  with 
nonsmokers  reporting  similarly  high  intakes.  In  the  same 
study,  we  also  observed  lower  plasma  vitamin  C levels  in 
nonsmokers  with  regular  exposure  to  environmental  to- 
bacco smoke  than  in  nonsmokers  without  such  exposure, 
even  at  dietary  vitamin  C intakes  above  the  RDA  for 
smokers.  Thus,  it  appears  likely  that  such  intakes  may  not 
be  adequate  to  maintain  needed  body  stores  in  nonsmok- 
ers with  exposure  to  tobacco  smoke.105 

The  increased  antioxidant  requirements  and  risk  of 
disease  associated  with  exposure  to  tobacco  smoke  and 
other  environmental  agents,77115115  including  ultraviolet  ir- 
radiation and  certain  food  constituents  such  as  ni- 
trosamines.  may  justify  recommendations  for  low-dose 
supplementation  in  persons  with  such  exposure.  Caution 


is  recommended,  however,  because  recent  results  have 
suggested  that  higher  dose  supplementation,  particularly 
with  (3-carotene,  may  be  deleterious  in  long-term  smok- 
ers.88 Any  recommendations  for  antioxidant  supplementa- 
tion should  be  coupled  with  recommendations  for 
reducing  exposures — smoking  cessation,  for  example. 

Conclusion 

The  compelling  evidence  of  a role  for  oxidative 
processes  in  a variety  of  chronic  diseases  is  likely  to  lead 
to  increased  research  attention  to  the  preventive  properties 
of  antioxidants,  and  the  results  of  such  studies  may  affect 
approaches  for  preventing  and  treating  chronic  diseases. 
Current  evidence  supports  recommendations  for  diets 
containing  food  groups  that  are  naturally  high  in  antioxi- 
dants. Recommendations  for  increasing  antioxidant  in- 
take through  supplementation  cannot  be  made  on  the 
basis  of  current  scientific  evidence,  however,  because  to 
date  most  of  the  data  supporting  a protective  effect  in  hu- 
mans are  epidemiologic,  and  some  evidence  of  side  ef- 
fects has  been  presented.  Nonetheless,  because  of  the 
widespread  availability  of  antioxidant  supplements  and 
the  mass  media’s  promotion  of  their  consumption,  many 
patients  will  make  an  independent  decision  to  supple- 
ment. Physicians  may  choose  not  to  discourage  such 
practices,  particularly  in  high-risk  patients,  but  may  wish 
to  provide  counsel  regarding  the  preliminary  nature  of 
scientific  data  supporting  the  benefits  and  evidence  of 
possible  side  effects  of  antioxidant  supplementation  (see 
the  Page  for  Patients  at  the  end  of  this  article). 
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Why  should  anyone  care  about  oxidants? 

Scientists  now  think  that  oxidants  may  con- 
tribute to  the  two  biggest  killers  in  the  United 
States — cancer  and  heart  disease. 

What  are  oxidants? 

Oxidants  are  reactive  molecules  that  bring 
about  chemical  changes  in  other  molecules. 
Some  oxidants  are  free  radicals,  which  are  par- 
ticularly reactive  because  they  have  unpaired 
electrons.  As  a result,  they  are  unstable.  But 
they  can  become  stable  by  robbing  electrons 
from  other  molecules.  This  breaks  important 
chemical  bonds  in  the  robbed  molecules, 
which  then  become  unstable.  The  cycle  con- 
tinues as  the  robbed  molecules  then  react  with 
other  molecules  in  a chain  reaction. 

How  can  oxidation  promote  cancer? 

Oxidation — robbing  a molecule  of  elec- 
trons— can  cause  a change  in  the  molecule’s 
structure.  If  that  robbed  molecule  happens  to 
be  DNA,  the  blueprint  for  every  molecule  in 
your  body,  this  can  cause  mutations,  which 
may  lead  to  cancer. 

How  can  oxidation  promote  heart  disease? 

Like  DNA,  low-density  lipoproteins  (LDL, 
the  so-called  bad  cholesterol)  can  become  oxi- 
dized. Scientists  now  think  that  oxidized  LDL 
makes  the  fatty  plaque  in  arterial  walls  bigger 
and  narrows  blood  vessels.  Narrowed  blood 
vessels  in  the  heart  (or  “coronary  artery  dis- 
ease”) can  cause  heart  attacks  because  the 
heart  muscle  cannot  get  enough  of  the  blood  it 
needs  to  function  properly. 

How  can  I protect  myself  against  the  damag- 
ing effects  of  oxidants? 

The  body  depends  on  an  extensive  network 
of  compounds  known  as  antioxidants  to  do  just 
that.  Antioxidants  are  generous  molecules: 
they  donate  their  own  electrons  to  oxidants  so 
that  the  oxidants  won’t  rob  other  molecules 
(like  DNA).  Vitamins  such  as  C and  E,  13- 
carotene,  and  minerals  such  as  selenium,  zinc, 
and  manganese  all  participate  in  the  antioxi- 
dant network.  But  they  also  may  play  other 


roles  in  your  body.  For  example,  vitamin  C 
helps  keep  the  substances  between  your  cells 
intact. 

How  can  I improve  my  body's  antioxidant 
capacity? 

The  body  makes  some  of  its  own  antioxi- 
dants, but  gets  a large  supply  from  the  foods  we 
eat.  Dark  green,  leafy  vegetables — like  spinach 
or  kale,  but  not  the  pale  leaves  you  find  in  ice- 
berg lettuce — are  especially  good  sources  of 
antioxidants  because  they  have  vitamin  C,  vita- 
min E,  and  (3-carotene.  Vitamin  C can  be  found 
in  high  amounts  in  citrus  fruits,  but  other  fruits, 
tomatoes,  and  even  potatoes  also  have  vitamin 
C.  (3-Carotene  is  present  in  yellow-orange 
fruits  like  cantaloupe  and  vegetables  like 
squash  and  carrots.  Large  amounts  of  vitamin  E 
can  be  found  in  vegetable  oils,  whole  grains, 
nuts,  and  seeds. 

In  addition  to  eating  foods  enriched  in 
antioxidants,  it  is  also  important  to  protect 
yourself  against  factors  that  can  deplete  anti- 
oxidants, such  as  exposure  to  cigarette  smoke 
or  infection. 

Why  is  it  good  to  get  antioxidants  from  the 
foods  I eat?  Why  not  just  take  a vitamin  sup- 
plement? 

Different  antioxidants  work  in  slightly  dif- 
ferent ways  and  in  different  parts  of  your  body, 
and  they  all  work  together  to  form  a network  of 
protection.  If  one  antioxidant  is  limited,  it  may 
limit  the  entire  system.  To  ensure  that  you  get 
the  proper  complement  of  antioxidants,  eat  a 
well-balanced  diet  rich  in  fruits,  vegetables, 
and  whole  grains. 

Can  vitamin  supplements  containing  antioxi- 
dants be  bad  for  me  ? 

Some  vitamins  and  minerals,  if  taken  in  high 
doses,  can  be  dangerous,  like  any  medication. 
But  it  is  practically  impossible  to  eat  enough 
fruits  and  vegetables  to  get  an  overdose  of 
antioxidants  or  other  important  vitamins  and 
minerals  that  are  found  in  these  foods.  So  eat- 
ing a variety  of  fruits  and  vegetables — which 
are  also  naturally  low  in  fat,  high  in  fiber,  and 
cholesterol-free — is  the  smartest  way  to  get 
your  antioxidants. 
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Do  Guns  Matter? 

In  this  issue  of  The  Western  Journal  of  Medicine, 
Jeffrey  Kahn,  a medical  student,  presents  data  on  the  pub- 
lic health  effects  of  firearm  violence  in  California.  His 
analysis  is  followed  by  four  policy  recommendations. 
These  include  repealing  California’s  preemption  law,  cre- 
ating a state  advisory  body,  increasing  liability  for  unsafe 
storage  or  transfer  of  firearms,  and  registering  all  firearms 
and  firearm  owners  in  the  state.1 

Each  of  these  strategies  represents  an  attempt  to  re- 
duce firearm  violence  by  restricting  access  to  guns  or 
modifying  specific  aspects  of  their  design,  or  both.  The 
wisdom  of  this  approach  rests,  in  turn,  on  the  fundamen- 
tal assumption  that  the  gun  matters.  Not  everyone  agrees. 
The  opposing  viewpoint  is  summarized  by  a famous  Na- 
tional Rifle  Association  slogan — “Guns  don’t  kill  people; 
people  kill  people.” 

Few  dispute  the  fact  that  firearms  are  highly  effective 
weapons.  The  case-fatality  rate  for  assaults  with  a gun 
(the  fraction  that  end  in  death)  is  two  to  five  times  higher 
than  the  case-fatality  rate  for  assaults  with  a knife.2  Self- 
inflicted  lacerations  account  for  15%  of  nonfatal  suicide 
attempts  in  the  United  States,  but  only  1%  of  suicides.3 
Firearms,  on  the  other  hand,  are  rarely  implicated  in  non- 
fatal suicide  attempts,  but  three  fifths  of  all  completed  sui- 
cides in  the  United  States  involve  firearms.3 

Two  competing  explanations  can  be  offered  for  these 
facts.  The  first  is  that  firearms  make  killing  easier.  Guns 
give  persons  the  power  to  inflict  lethal  force  with  rela- 
tively little  effort.  Because,  on  average,  a gunshot  causes 
more  damage  than  a comparable  wound  inflicted  by  a 
knife,  victims  of  gun  attacks  die  of  their  injuries  more  of- 
ten than  victims  of  knife  attacks.4  Advocates  of  gun  con- 
trol believe  that  if  guns  were  less  readily  available,  fewer 
serious  injuries  would  result  and  fewer  victims  would 
die.5 

Opponents  of  gun  control  reject  this  assertion.  They 
maintain  that  choosing  a gun  to  commit  homicide  simply 
reflects  the  strength  of  the  assailant's  intent  to  kill.6  Ac- 
cording to  this  view,  would-be  murderers  not  only  seek 
out  firearms,  but  they  aim  more  carefully  and  try  harder 
to  kill  their  victims  than  criminals  who  use  less  dangerous 
weapons.4  If  this  is  true,  strategies  to  reduce  the  availabil- 
ity of  guns  will  not  succeed  because  would-be  killers  will 
either  work  harder  to  acquire  a gun  or  kill  by  other 
means.7 

Although  it  is  impossible  to  measure  intent  directly,  it 
is  evident  that  many  criminals  use  guns  without  a pre- 
meditated plan  to  kill.  Wright  and  colleagues  surveyed  a 
large  convenience  sample  of  incarcerated  felons  about 
their  reasons  for  carrying  a gun.  Most  reported  that  they 
used  guns  to  forestall  or  overcome  victim  resistance  and 
to  escape  unharmed.  The  most  commonly  cited  reason 
was  “Don’t  have  to  hurt  victim.”  More  than  three  fourths 
of  the  criminals  who  actually  fired  their  guns  claimed  that 
they  had  no  previous  intent  to  do  so.8 


Because  convicted  felons  may  be  less  than  truthful, 
their  statements  must  be  taken  with  some  skepticism. 
Studies  show,  however,  that  robbers  who  use  guns  are 
more  successful  at  completing  their  crimes  and  less  likely 
to  injure  their  victims  than  robbers  who  use  other 
weapons.2'4-5  Unfortunately,  we  can  take  little  solace  from 
these  facts.  Although  the  overall  rate  of  injury  in  firearm 
robberies  is  less  than  the  rate  of  injury  in  robberies  with- 
out a gun,  the  proportion  of  gun  robberies  that  result  in 
the  death  of  the  victim  is  three  times  larger  than  that  for 
knife  robberies  and  ten  times  the  rate  for  robberies  with 
other  weapons.9 

Robbery  accounts  for  a relatively  small  percentage  of 
intentional  injuries.  Most  occur  as  the  result  of  arguments 
or  altercations  between  friends,  acquaintances,  or  family 
members.  Zimring  studied  a large  series  of  aggravated  as- 
sault cases  in  Chicago  and  found  that  most  were  precipi- 
tated by  alcohol  and  anger  instead  of  a premeditated 
intent  to  harm.  In  more  than  80%  of  gun  and  knife  at- 
tacks, only  a single  wound  was  inflicted.  This  suggests 
that  many  assailants  were  more  interested  in  disabling 
than  killing  because  they  did  not  inflict  additional  wounds 
to  ensure  the  death  of  the  victim.  Nonetheless,  victims 
who  were  shot  were  five  times  more  likely  to  die  than  vic- 
tims who  were  stabbed.10 

In  another  study,  Zimring  found  that  the  type  of  gun  in- 
volved in  a firearm  assault  also  influences  outcome.  The 
fatality  rate  among  victims  shot  by  large-caliber  handguns 
was  substantially  higher  than  the  fatality  rate  among  vic- 
tims shot  by  small-caliber  handguns.11  Although  one  can- 
not exclude  the  possibility  that  offenders  intent  on  killing 
went  to  special  lengths  to  secure  large-caliber  handguns 
before  these  assaults,  the  location  of  wounds  and  other 
factors  suggest  otherwise.  In  a fight,  combatants  tend  to 
reach  for  the  most  readily  available  weapon.  The  more 
lethal  the  weapon,  the  more  likely  death  will  occur.2-4-5 

Ironically,  the  qualities  that  enhance  the  lethality  of 
firearms  (such  as  magazine  capacity,  rate  of  fire,  and 
“stopping  power”)  are  precisely  the  qualities  that  make 
them  most  desirable  as  weapons  for  self-defense.  Keep- 
ing a gun  in  the  home  for  protection,  however,  may  do 
more  harm  than  good.12  This  is  particularly  true  in  homes 
with  children  and  in  households  marked  by  alcoholism, 
drug  use,  depression,  or  family  violence. 

One  study  of  family  and  intimate  assaults  in  Atlanta, 
Georgia,  revealed  that  attacks  with  a gun  were  12  times 
more  likely  to  end  in  death  than  attacks  by  other  means.13 
An  analysis  of  12  years  of  homicide  statistics  from  the 
Federal  Bureau  of  Investigation  determined  that  twice  as 
many  women  were  murdered  with  a gun  by  their  hus- 
bands or  intimate  acquaintances  than  were  killed  by 
strangers  using  a gun,  a knife,  or  any  other  means.14  When 
a woman  killed  with  a gun,  the  victim  was  five  times 
more  likely  to  be  her  spouse,  an  intimate  acquaintance,  or 
a family  member  than  to  be  a stranger  or  a victim  of  un- 
determined relationship.14 
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The  results  of  a recent  case-controlled  study  suggest 
that  homes  where  guns  are  kept  are  almost  three  times 
more  likely  to  be  the  scene  of  a homicide  than  compara- 
ble homes  without  guns,  even  after  the  independent  ef- 
fects of  victim  age,  sex,  race,  neighborhood,  previous 
family  violence,  anyone  using  illicit  drugs,  and  any  his- 
tory of  previous  arrests  were  taken  into  consideration.15  A 
gun  in  the  home  did  not  afford  protection  from  homicide 
by  an  intruder.  Instead,  guns  were  linked  to  a markedly 
increased  risk  of  homicide  at  the  hands  of  a spouse,  a 
family  member,  or  an  intimate  acquaintance.15 

Does  this  mean  that  guns  are  inherently  bad?  Of 
course  not.  Two  things  must  be  present  for  gun  violence 
to  occur — violence  and  immediate  access  to  a gun.  In  the 
absence  of  violence,  a gun  is  no  more  dangerous  than  a 
bucket  of  gasoline.  A lighted  match  can  certainly  start  a 
fire,  but  the  potential  for  serious  injury  or  death  is  much 
greater  if  you  toss  in  a bucket  of  gasoline.  Likewise,  vio- 
lence can  certainly  cause  harm,  but  the  potential  for  seri- 
ous injury  or  death  is  increased  when  a firearm  is 
involved. 

The  question  is  this:  How  can  we  keep  the  two  apart 
as  often  as  possible?  To  paraphrase  Sam  Levinson,  it  is 
not  hard  to  be  brilliant.  All  you  have  to  do  is  think  of 
something  stupid  and  do  the  opposite.16  It’s  stupid  to  en- 
courage people  to  keep  guns  in  their  homes  for  protection 
without  a clear  understanding  of  the  overall  balance  of 
benefits  and  risks.  It’s  stupid  to  let  people  who  have  com- 
mitted a violent  crime  legally  purchase  guns  because  they 
were  smart  enough  to  plea-bargain  their  charge  to  a mis- 
demeanor. It’s  stupid  to  ignore  private  sales  and  theft, 
which  are  the  major  sources  of  supply  to  the  criminal 
market.217  And  it’s  stupid  to  permit  firearms  to  be  manu- 
factured in  the  United  States  without  any  regard  for 
safety,  quality,  or  capacity  for  harm.18 

Physicians  are  playing  an  increasingly  important  role 
in  this  debate.  Organizations  such  as  the  American  Pub- 
lic Health  Association,  the  American  Academy  of  Pedi- 
atrics, the  American  College  of  Surgeons,  and  the 
American  College  of  Emergency  Physicians  have 
adopted  strong  position  statements  in  support  of  efforts  to 
curb  firearm  violence.  To  assume  that  gun  control  alone 
will  cure  our  epidemic  of  violence  would  be  naive.  On 
the  other  hand,  it  would  be  equally  naive  to  ignore  the 
fact  that  firearms  magnify  the  consequences  of  interper- 
sonal violence. 

ARTHUR  L.  KELLERMANN,  MD,  MPH 
Director,  Center  for  Injury  Control 
Rollins  School  of  Public  Health 
Emory  University 
Atlanta,  Georgia 
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Ocular  Infections — A Rational  Approach 
to  Antibiotic  Therapy 

Until  this  century  blindness  was  frequently  the  result 
of  serious  ocular  infection.  Before  1900  an  estimated 
20%  to  79%  of  children  in  institutions  for  the  blind  in  Eu- 
rope were  there  because  of  gonorrheal  ophthalmia  at 
birth.1  In  the  first  half  of  the  20th  century,  the  incidence  of 
serious  eye  infections  declined  because  of  general  im- 
provements in  health  and  nutrition  and  because  of  simple 
public  health  measures  such  as  Crede’s  prophylaxis:  1% 
silver  nitrate  instilled  into  both  eyes  at  birth.  With  the  in- 
troduction of  antibiotics  in  the  1940s,  effective  treatment 
of  blinding  ocular  infections  finally  became  a reality. 
Since  that  time,  to  echo  a popular  slogan,  “We’ve  come  a 
long  way.” 

In  the  review  article  elsewhere  in  this  issue  of  the  jour- 
nal, Robert  W.  Snyder,  MD,  PhD,  and  David  B.  Glasser, 
MD,  discuss  in  detail  the  current  concepts  of  antibiotic 
therapy  for  ocular  infections  and  the  treatment  regimen 
for  some  of  the  more  common  serious  eye  infections.2  At 
first  glance  the  most  striking  observation  in  the  article  is 
’ the  wide  choice  of  antibiotics  available  to  clinicians  to- 
day. Despite  the  emergence  of  new  strains  of  bacteria  that 
are  more  and  more  resistant  to  the  antibiotics  currently 
available,3  there  always  seems  to  be  a new  “technologic 
fix”  on  the  horizon  that  promises  to  keep  us  ahead  of  the 
game.  The  current  “fix”  in  ophthalmology  is  a new  class 
of  antimicrobial  agents,  the  fluoroquinolones.  These 
agents  initially  held  great  promise  as  broad-spectrum  an- 
tibiotics that  could  be  used  as  monotherapy  for  the  treat- 
ment of  severe  bacterial  keratitis.4  The  emergence  of 
resistant  strains  of  bacteria,  especially  streptococcal 
species,  however,  has  called  into  question  the  use  of  these 
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TABLE  1 —Classes  of  Antibacterial  Agents 

Penicillins 

Tetracyclines 

Cephalosporins 

Chloramphenicol 

3-Lactamase  inhibitors 

Lincosomides 

Carbapenems 

Aminoglycosides 

Monobactams 

Aminocyditols 

Macrolides 

Metronidazole 

Clycopeptides 

Sulfonamides 

Rifamycins 

Trimethoprim 

Peptolide 

Fluoroquinolones 

•From  Jones.5 

agents  as  the  sole  treatment  of  severe  corneal  infections.5 
But  there  are  more  antibiotics  to  choose  from.  In  a recent 
review  of  the  literature,  1 8 classes  (Table  1 ) of  antibacter- 
ial agents  available  for  the  treatment  of  infectious  eye  dis- 
eases were  listed.6  Third-generation  cephalosporins  like 
ceftazidime,  (3-lactamase  inhibitors  such  as  the  com- 
bination of  ticarcillin  and  clavulanic  acid,  and  newer 
macrolides  including  clarithromycin  and  azithromycin 
have  all  filled  important  niches  in  the  treatment  of  ocular 
infectious  diseases.  A glycopeptide,  vancomycin,  has  as- 
sumed the  primary  therapeutic  role  in  treating  infections 
caused  by  methicillin-resistant  staphylococci  and  strepto- 
cocci. Resistance  to  vancomycin  is  rare.  A new  glycopep- 
tide antibiotic,  teicoplanin.  has  similar  properties  but  has 
less  vestibular  toxicity  and  ototoxicity.7 

Despite  a veritable  cornucopia  of  antibiotic  agents, 
new  strains  of  resistant  bacteria  continue  to  emerge  at  an 
alarming  rate.  Even  more  disturbing  is  the  likelihood  that 
fewer  new  antibiotics  will  be  introduced  in  the  next 
decade  than  in  previous  years  because  of  the  excessive 
cost  involved  in  developing  a new  chemical  product.  It  is 
likely  that  many  more  fluoroquinolones  will  be  intro- 
duced and  that  they  will  have  improved  antibacterial  ac- 
tivity, but  in  general,  developments  will  focus  on  drug 
delivery  and  bioavailability.8  Genetic  engineering  holds 
great  promise  for  future  rational  drug  design  to  tailor  an- 
tibiotics to  special  needs.  An  example  is  the  lantibiotics,  a 
class  of  antimicrobial  peptides  that  are  synthesized  by 
posttranslational  modification.  The  range  of  biologic  ef- 
fects exhibited  by  lantibiotics  is  extraordinarily  diverse 
and  appears  to  be  the  consequence  of  several  different 
mechanisms.  An  enormous  variety  of  ribosomally  synthe- 
sized and  posttranslationally  modified  antimicrobial  sub- 
stances is  possible,  and  these  agents  may  prove  to  be  the 
antibiotics  of  the  future.’ 

Paradoxically,  the  current  availability  of  so  many  ex- 
cellent antibiotics  has  in  some  cases  adversely  affected 
the  diagnosis  and  treatment  of  ocular  infections.  The 
management  of  severe  ocular  infections  has  traditionally 
depended  on  a rational  stepwise  diagnostic  approach  that 
included  carefully  taken  specimens  for  culture,  subse- 
quent antibiotic  sensitivity  testing,  and  specific  antibiotic 
therapy  based  on  an  etiologic  diagnosis.  Broad-spectrum 
antibiotic  therapy,  better  known  as  “shotgun"  therapy, 
was  used  only  in  the  early  course  of  an  infection  before  a 


specific  bacterial  pathogen  was  identified.  But  with  the 
increasing  availability  of  effective  broad-spectrum  an- 
timicrobial agents,  the  trend  has  been  to  forego  the  ratio- 
nal diagnostic  approach  and  to  depend  on  these  new 
“superdrugs,”  either  singly  or  in  combination.  A reliance 
on  empirical  treatment  has  also  been  driven  by  increasing 
concern  about  the  cost-effectiveness  of  diagnostic  proce- 
dures. specifically  cultures  and  sensitivity  tests. 

In  a recent  survey  evaluating  community  care  of  pa- 
tients with  corneal  ulcers,  antibiotic  therapy  was  insti- 
tuted without  cultures  being  obtained  in  48.7%  of  all 
cases  being  observed  by  general  ophthalmologists.  Of  in- 
terest is  that  the  figure  for  a tertiary  care  corneal  and  ex- 
ternal disease  service  evaluating  the  same  problem  was 
48.1%. 10  Compliance  with  standard  recommended  prac- 
tice in  the  care  of  corneal  ulcers  appears  to  be  poor,  in  this 
instance  even  by  corneal  specialists. 

Antibiotic  sensitivity  testing  has  also  been  a mainstay 
of  the  rational  approach  to  managing  severe  ocular  infec- 
tions. Admittedly,  conventional  laboratory  tests  using  an- 
tibiotic disk  diffusion  on  agar  plates  inoculated  with  the 
bacterial  pathogen  are  crude  in  comparison  with  more  so- 
phisticated methods  using  in  vitro  broth  dilution  assays 
that  test  minimal  inhibitory  concentrations."  Other  meth- 
ods are  being  developed  at  present,  however,  that  promise 
to  revolutionize  the  concept  of  antibiotic  sensitivity  test- 
ing. With  newer  decimal  assays,  combinations  of  antibi- 
otic drugs  can  be  evaluated  to  determine  whether  there  is 
an  additive,  synergistic,  or  antagonistic  effect  on  the  bac- 
terial pathogen  in  question.12  Highly  accurate  quantitation 
of  the  additive  effects  of  two  or  more  antibiotics  on  a spe- 
cific pathogen  will  undoubtedly  provide  extremely  useful 
information  for  clinicians  who  are  caring  for  patients  with 
severe  ocular  infections. 

Empiric  treatment  of  severe  ocular  infection  without 
the  benefit  of  cultures  and  sensitivities  is  fraught  with  un- 
necessary risk.  Even  if  empiric  broad-spectrum  antibiotic 
treatment  is  effective  in  eradicating  a pathogen,  the  toxic 
effects  of  the  drug  on  the  cornea  or  the  retina  may  result 
in  blindness.  In  the  case  of  bacterial  endophthalmitis,  em- 
piric broad-spectrum  intravitreal  therapy  is  always  indi- 
cated at  the  time  of  diagnostic  aqueous  and  vitreous 
aspiration,  but  because  of  the  potential  for  retinal  toxicity, 
some  antibiotics  should  be  avoided.15  Aminoglycosides 
are  especially  damaging  to  the  retina,  producing  macular 
infarction  even  while  the  infection  is  successfully  re- 
sponding to  treatment.  Mounting  evidence  suggests  that 
aminoglycosides,  including  amikacin,  have  a threshold 
for  retinal  toxicity  that  is  dangerously  close  to  the  thera- 
peutic drug  level.  It  also  appears  that  ceftazidime  has  a 
much  broader  and  safer  dose  range  and  that  it  is  as  effec- 
tive as  aminoglycosides  for  the  treatment  of  ocular  gram- 
negative infections.14 

Snyder  and  Glasser  have  provided  an  excellent 
overview  of  antibiotic  therapy  for  some  of  the  more  seri- 
ous and  refractory  ocular  infections  seen  by  ophthalmol- 
ogists. Their  article  is  comprehensive  and  represents  the 
standard  of  care  for  the  rational  approach  to  antibiotic 
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therapy.  In  this  era  of  cost-benefit  analysis,  outcome  stud- 
ies, and  practice  guidelines,  I applaud  their  concern  for 
quality  of  care  above  all  other  considerations.  In  the  treat- 
ment of  severe  ocular  infections,  the  rational  approach 
ultimately  ensures  both  quality  of  care  and  cost-effective- 
ness. The  price  of  failure  is  blindness.  The  measure  of 
success  is  the  gift  of  sight. 

JOHN  P.  WHITCHER.  MD.  MPH 
Professor  of  Clinical  Ophthalmology 
Francis  i.  Proctor  Foundation  for 
Research  in  Ophthalmology 
University  of  California.  San  Francisco 
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Medical  Practice  Guidelines 

To  the  Editor:  The  article  on  medical  practice  guide- 
lines by  Walker  and  colleagues  was  interesting  and  unbi- 
ased.1 We  agree  that  the  adverse  consequences  of  practice 
guidelines  have  not  been  fully  assessed.  We  would  like  to 
comment  on  the  negative  effects  of  such  guidelines. 

Practice  guidelines  cannot  keep  up  with  the  pace  of 
clinical  research.  Most  guidelines  still  rely  heavily  on  ex- 
pert opinion  rather  than  on  evidence.  Expert  opinion  is 
frequently  biased,  outdated,  and  often  contrary  to  the  evi- 
dence.2 For  example,  in  the  recent  guidelines  on  early  hu- 
man immunodeficiency  virus  infection,  only  8%  of  the 
recommendations  were  supported  by  evidence.3  Clinical 
medicine  in  practice  is  frequently  controversial,  and 
guidelines  issued  by  a panel  of  experts  may  be  contrary  to 
what  other  experts  on  the  same  subject  think.  For  in- 
stance, the  guidelines  on  the  use  of  prostate  specific  anti- 
gen as  a screening  test  for  prostate  cancer,  issued  by  six 
different  expert  groups,  are  contradictory.4 

Clinical  epidemiologists  have  pointed  out  that  the  best 
way  to  keep  up  to  date  is  by  critically  reviewing  original 
research  articles.5  Computerized  databases  like  MED- 
LINE or  PDQ  provide  instant  access  to  this  information. 
It  is  easy  to  compile  and  critically  review  pertinent  litera- 
ture when  needed.  Practice  guidelines  make  it  difficult  for 
residents  and  students  to  learn  critical  appraisal  of  the  lit- 
erature. Like  original  research  articles,  guidelines  should 
be  read  with  a certain  degree  of  skepticism. 

We  therefore  discourage  the  use  of  practice  guidelines 
by  clinicians  interested  in  critically  appraising  published 
research. 

S.  VINCENT  RAJKUMAR.  MD 
PRIYA  SAMPATHKUMAR.  MD 
Dept  of  Medicine 
University  of  North  Dakota 
School  of  Medicine 
Fargo.  ND  58103 
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* * * 

The  Authors  Respond 

To  the  Editor:  Drs  Rajkumar  and  Sampathkumar  make 
a number  of  perceptive  observations  in  extending  our  dis- 
cussion of  the  potentially  deleterious  consequences  of 


medical  practice  guidelines.  Their  chief  criticism — that 
guidelines  do  not  keep  pace  with  current  research — does 
not,  in  itself,  negate  the  importance  of  guidelines.  Guide- 
lines have  proliferated  precisely  because  the  scope  and 
pace  of  clinical  research  have  made  it  nearly  impossible 
for  practitioners  to  stay  current  in  more  than  a few  prac- 
tice areas.  Unfortunately,  clinicians  generally  do  not  have 
the  time  or  resources  necessary  to  personally  review  the 
relevant  scientific  literature  every  time  they  encounter  a 
problematic  clinical  circumstance.  Moreover,  recent  em- 
pirical reports,  which  themselves  often  yield  contradic- 
tory findings,  are  generally  reviewed  by  only  a handful  of 
persons  and  must  be  integrated  with  what  is  already 
known  in  a field.  Although  “expert  opinion”  can,  particu- 
larly in  poorly  researched  areas  or  in  areas  of  emergent 
importance  such  as  the  acquired  immunodeficiency  syn- 
drome, lead  to  contradictory  treatment  prescriptions,1  it  is 
generally  to  be  preferred  over  recommendations  based  on 
a smaller  number  of  less  well-established  physicians. 
Most  proponents  acknowledge  that  guidelines  should  be 
updated  regularly  in  response  to  relevant  scientific  devel- 
opments, although  the  optimal  frequency  of  guidelines  re- 
view activities  needs  to  be  established  for  individual 
practice  areas. 

More  than  1,500  formal  guidelines  have  been  pub- 
lished, and  guidelines  development  has  been  described  as 
a growth  industry  for  the  1990s.  Thus,  it  is  unlikely  that 
practitioners  will  be  able  to  remain  up  to  date  with  guide- 
lines that  are  pertinent  to  their  practices,  let  alone  the 
published  studies  on  which  they  are  based.  A well-recog- 
nized, though  poorly  addressed,  problem  currently  con- 
fronting physicians  is  how  to  manage  the  exponential 
growth  of  scientific  knowledge  in  a manner  that  best 
informs  their  practice.  Guidelines  are  the  principal  mod- 
ern solution  to  the  explosive  growth  of  medical  research, 
but  their  effects  and  potential  role  in  malpractice  litigation 
have  not  been  sufficiently  examined.  They  are  not 
panaceas  and  should  be  critically  evaluated,  as  Drs  Rajku- 
mar and  Sampathkumar  rightly  observe. 

R.  DALE  WALKER,  MD 
MATTHEW  OWEN  HOWARD,  PhD 
PATRICIA  SILK  WALKER,  PhD 
M.  DOW  LAMBERT,  PhD 
RICHARD  T.  SUCHINSKY,  MD 
Dept  of  Psychiatry  and 
Behavioral  Sciences 
University  of  Washington  School  of 
Medicine 

Addictions  Treatment  Center 
Veterans  Affairs  Medical  Center 
1660  S Columbian  Wav 
Seattle,  WA  98108 
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The  FDA  and  Terfenadine 

To  the  Editor:  In  the  article  by  Zechnich  and  co-work- 
ers on  interactions  between  the  antihistamines  terfenadine 
and  astemizole  and  other  agents,  the  authors  conclude 
that  “informing  physicians  may  have  limited  efficacy  in 
preventing  episodes  of  concurrent  use”  of  terfenadine  or 
astemizole  and  macrolides  or  antifungal  azoles. llp3241  We 
agree  with  them  that  educational  efforts  do  not  necessar- 
ily result  in  improved  performance  by  the  targeted  popu- 
lation. For  example,  intensive  measures  such  as  special 
programs,  the  use  of  videotapes,  and  in-service  sessions 
have  failed  to  increase  the  compliance  of  health  care 
workers  with  infection  control  practices.2'4  This  behavior 
is  inexplicable;  unlike  potential  drug  reactions,  these 
practices  consistently  decrease  the  incidence  of  hospital- 
acquired  infections. 

This  phenomenon,  however,  is  not  limited  to  physi- 
cians or  nurses.  In  their  study,  Zechnich  and  colleagues 
showed  that  the  same  pharmacy  was  involved  in  97%  of 
concurrent-use  episodes.  Pharmacists  continued  to  dis- 
pense medications  with  potentially  hazardous  side  effects 
despite  interventions  by  pharmaceutical  companies — at 
least  after  the  earlier  warning  letters — targeting  not  only 
physicians  but  also  pharmacists. 

We  agree  with  the  authors  that  their  study  period  does 
not  permit  the  measurement  of  the  full  effect  of  govern- 
mental and  industrial  warning  campaigns.  But  because 
the  best  outcome  is  usually  seen  soon  after  an  interven- 
tion, we  examined  the  effect  that  the  July  1992  US  Food 
and  Drug  Administration  (FDA)  public  warning  may 
have  had  on  terfenadine  use.  We  extrapolated  the  maxi- 
mum number  of  terfenadine  tablets  prescribed  during 
June,  August,  and  September  of  1991  and  1992  from  Fig- 
ure 1 in  their  report. Ilp322>  By  comparing  terfenadine  use 
during  and  after  the  allergy  season  in  both  years,  we 
found  that  the  FDA’s  press  release  had  a significant  effect 
on  the  number  of  prescriptions  (x2,  P<.0001).  Although 
there  was  a trend  toward  significance  for  the  relationship 
between  the  FDA  release  and  estimates  of  concurrent-use 
episodes  during  the  months  of  June  and  September  of 
both  years  (Figure  2),Ilp323'  no  conclusions  could  be  drawn. 
The  number  of  episodes  is  small  and  is  a function  of  pre- 
scribed terfenadine. 

We  conclude  that  the  FDA’s  public  warning  had  an  ef- 
fect on  dispensing  terfenadine  and  possibly  on  the  con- 
current prescribing  of  other  drugs.  Although  we  do  not 
know  who  was  ultimately  responsible  for  the  reduction  in 
terfenadine  use — physicians  or  pharmacists — we  suspect 
it  was  both. 

AMIN  HAKIM.  MD 
Chief.  Pediatric  Infectious  Diseases 
Maimonides  Medical  Center 
Assistant  Professor  of  Pediatrics 
SUNY  Health  Science  Center  of 
Brooklyn 

ANNETTE  STAHL.  RPH 
Clinical  Coordinator,  Infectious 
Diseases 

Dept  of  Pharmacy 
Maimonides  Medical  Center 

4802  Tenth  Ave 
Brooklyn,  NY  11219 
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* * * 

Drs  Zechnich  and  Haxby  Respond 
To  the  Editor:  The  comments  submitted  by  Dr  Hakim 
and  Ms  Stahl  are  appreciated.  In  particular,  they  provide 
references  to  other  published  reports  that  document  the 
limited  effect  of  some  educational  programs  in  changing 
the  practice  behavior  of  health  care  professionals.  There 
may  be  many  reasons  for  this  limited  effect.  In  the  case  of 
prescribing  possibly  interacting  medications,  we  hypoth- 
esize that  prescribers  may  have  limited  information  re- 
garding a patient’s  full  medication  profile.  In  48%  of  the 
episodes  of  concurrent  prescribing  in  our  report,  patients 
received  the  two  medications  from  different  physicians. 
Even  if  these  prescribers  were  aware  of  the  possible  inter- 
action, access  to  the  full  medication  profile  may  be  lim- 
ited in  many  cases,  and  thus,  educational  efforts  for 
physicians  alone  also  may  be  limited.  Informing  pharma- 
cists is  a key  component  of  any  such  educational  efforts. 

We  have  serious  concerns  regarding  these  authors’ 
analysis  of  the  data  published  in  the  original  report.  Ac- 
cording to  their  analysis,  the  number  of  terfenadine  pre- 
scriptions before  and  after  the  allergy  season  varied 
between  1991  and  1992  to  a degree  unlikely  to  be  caused 
by  chance  alone.  The  conclusion  that  this  difference  must 
be  because  of  the  US  Food  and  Drug  Administration 
(FDA)  press  release  without  controlling  for  significant 
confounding  effects  is  unfounded,  however.  As  discussed 
in  the  original  report,  because  of  the  natural  lag  between 
dispensing  medication  and  submitting  a claim  to  Medic- 
aid, we  cannot  assume  that  data  are  complete  from  Au- 
gust and  September  1992.  Natural  variation  from  year  to 
year  or  within  a given  allergy  season  may  be  substantial 
and  may  affect  the  volume  of  antihistamines  prescribed. 
We  suspect  that  many  prescribers  may  have  switched  pa- 
tients to  astemizole  therapy,  further  reducing  terfenadine 
prescribing  without  reducing  potential  risk.  Finally,  pre- 
scribers may  have  become  aware  of  these  interactions 
from  sources  other  than  the  FDA  press  release.  When  the 
Drug  Use  Review  of  Oregon  notified  the  physicians  and 
pharmacists  who  were  identified  in  our  investigation 
about  the  concurrent  prescribing,  we  surveyed  these 
health  care  workers.  Of  responding  physicians,  42%  re- 
ported that  they  learned  about  this  interaction  from  the 
manufacturer’s  letter  and  12%  as  a result  of  the  press  re- 
lease. In  short,  the  presence  of  these  confounding  vari- 
ables limits  the  ability  to  draw  reliable  conclusions. 
Furthermore,  such  analysis  must  focus  on  the  extent  of 
concurrent  prescribing,  rather  than  the  number  of  terfena- 
dine prescriptions.  In  fact,  their  analysis  of  concurrent 
prescribing  failed  to  show  a statistical  difference. 
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While  we  believe  that  efforts  such  as  the  FDA  press 
release  are  essential  and  probably  do  have  considerable 
effect,  the  limited  data  in  our  investigation  cannot  support 
this  conclusion.  Perhaps  a well-controlled  time-series 
analysis  would  more  accurately  assess  this  issue,  and  we 
are  currently  pursuing  such  an  evaluation.  While  re- 
searchers continue  to  try  to  identify  the  best  way  to  pre- 
vent interactions,  such  widespread  efforts  to  inform 
health  care  professionals  should  be  strongly  encouraged. 

ANDREW  D.  ZECHNICH,  MD 

Assistant  Professor 

Dept  of  Emergency  Medicine 

DEAN  HAXBY.  PharmD 
Assistant  Professor 
Dept  of  Family  Medicine 

Oregon  Health  Sciences  University 
3181  SW  Sam  Jackson  Park  Rd 
Portland,  OR  97201-3098 

Oregon  Health  Plan — Clarification 

To  the  Editor:  I found  the  Special  Series  in  the  July  is- 
sue on  health  care  reform  to  be  interesting  and  informa- 
tive. As  one  of  the  original  Commission  members  who 
formulated  the  Oregon  Health  plan.'  I was  particularly  in- 
terested in  the  article  by  Dr  Young.2 1 do  have  one  small 
correction  to  his  comment  on  page  75,  “Services  below 
this  line  were  not  to  be  available.”  This  is  commonly 
stated,  but  it  would  be  more  accurate  to  say,  “Services  be- 
low this  line  were  not  to  be  paid  for.”  Oregonians  desiring 
low-priority  procedures  that  the  state  legislature  has  de- 
cided not  to  fund  may  still  be  able  to  receive  them — and 
definitely  will  be  able  to  receive  a diagnosis — but  the 
physicians  and  hospitals  who  provide  these  services  will 
not  be  compensated  for  them.  The  hope  is  that  this  will 
cause  Oregonians  to  think  about  where  they  want  to 
spend  their  limited  health  care  dollars  and  reward  preven- 
tive and  more  efficacious  treatment. 

RICHARD  ALLEN.  MD 
1835  Franklin  St 
Denver,  CO  80218-1191 
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* * * 

Dr  Young  Responds 

To  the  Editor:  I am  grateful  to  Dr  Allen  for  clarifying 
this  point.  I meant  to  say  that  services  below  this  line 
were  not  to  be  available  through  the  State's  Medicaid  pro- 
gram. Dr  Allen's  hope  that  “this  will  encourage  Oregoni- 
ans to  think  about  where  they  want  to  spend  their  limited 
health  care  dollars,  and  reward  preventive  and  more  effi- 
cacious treatment”  is  one  that  is  shared  by  all  of  us  con- 
cerned about  meaningful  rather  than  politically  expedient 
health  care  reform. 

ERNLE  W.  D.  YOUNG.  PhD 
Clinical  Professor  of  Ethics 
Co-Director 
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Physicians  and  Health  Care  Reform 

To  the  Editor:  The  article  on  physicians’  attitudes  to- 
wards health  care  reform1  was  seriously  Hawed  by  what 
the  authors  describe  as  a “limitation” — the  only  choices 
they  presented  were  managed  competition,  a single-payer 
system,  or  no  change.  Their  justification,  that  these  are 
the  plans  “that  are  currently  receiving  the  most  serious 
consideration  nationally,”  simply  will  not  do  for  two  rea- 
sons: it  is  not  true  and  what  is  being  considered  by  non- 
physicians should  have  little  bearing  on  deciding  what 
physicians  think  is  best. 

It  is  not  true  because  the  Republican  bill  also  has  a 
great  many  supporters  both  in  and  out  of  Congress.  It  is 
true  that  it  is  not  being  considered  for  the  next  few  months 
because  the  Democratic  leadership  in  the  Congress  will 
not  let  it  be  considered  there,  but  virtually  all  political  ob- 
servers I have  heard  or  read  lately  agree  that  both  options 
above  will  have  no  chance  after  the  coming  elections. 

What  is  being  considered  by  nonphysicians  is  barely 
relevant  to  what  physicians  think  is  best.  For  example,  a 
patient  has  pneumonia,  and  we  are  offered  the  choice  of 
treating  him  with  tetracycline,  aspirin,  or  fluconazole. 
Most  of  us  would  not  fall  for  this;  we  would  ask,  “Where 
is  the  penicillin?”  Similarly,  we  have  a sick  health  care 
system  caused  by  government  interference  in  the  physi- 
cian-patient relationship  and  government-stimulated  in- 
surance interference  in  that  relationship — including  the 
antitrust  stance  of  the  government  against  physicians.  The 
choices  that  Maker  and  colleagues  offer  us  for  treating  the 
health  care  system  are  much  more  government  and  insur- 
ance company  interference,  nearly  complete  government 
interference  in  the  relationship,  or  leave  it  as  sick  as  it  is. 
This  is  nonsense.  We  need  a choice  of  how  to  get  the  gov- 
ernment and  insurance  companies  back  where  they  be- 
long— as  advisors  to  patients  and  reimbursers  of  charges 
that  they  cover.  The  American  Medical  Association  and 
Republican  plans  both  have  many  aspects  favorable  to 
this  goal,  and  a real  survey  should  include  them. 

JAMES  T.  HAMILTON.  MD 
President-elect 
Orange  County  Chapter 
California  Academy  of  Family 
Physicians 

400  Newport  Center  Dr,  Ste  508 
Newport  Beach,  CA  92660 
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* * * 

The  Authors  Respond 

To  the  Editor:  Dr  Hamilton  is  correct  to  note  that  our 
survey  did  not  assess  the  attitudes  of  physicians  about  all 
types  of  proposed  health  care  reform.  As  we  discussed  in 
the  article,  we  focused  on  managed  competition  and  sin- 
gle-payer reforms  for  two  reasons.  At  the  time  of  the  sur- 
vey these  were  the  proposals  being  considered  most 
seriously  nationally.  Also,  these  were  the  only  two 
plans — and  indeed  still  are  the  only  two  plans — that 
would  provide  universal  coverage. 
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Providing  universal  coverage  has  been  one  of  the  prin- 
cipal goals  driving  health  care  reform.  This  is  a goal  not 
only  of  the  public  and  many  of  our  political  leaders,  but 
also  of  numerous  physician  groups,  including  the  Ameri- 
can Medical  Association.  Unfortunately,  most  experts 
agree  that  plans  that  rely  on  incremental  reforms  such  as 
those  calling  for  increased  insurance  regulation,  increased 
use  of  medical  savings  accounts,  or  the  use  of  individual 
mandates  to  require  persons  to  buy  their  own  insurance 
will  not  substantially  increase  coverage. 

Dr  Hamilton  is  correct:  some  physicians  and  physi- 
cian groups  do  advocate  incremental  or  minimal  change. 
In  our  survey  20%  of  physicians  favored  incremental 
changes  while  80%  favored  “fundamental”  changes  or 
greater.  Of  course,  groups  that  advocate  incremental  or 
minimal  change  may  have  a valid  position.  They  should 
acknowledge,  however,  that  their  proposals  are  unlikely 
to  improve  access  for  the  uninsured  and  to  curb  the  rising 
cost  of  health  care. 

ALEX  MALTER.  MD 
JAMES  KRIEGER.  MD 
LEE  EMERSON.  MD 
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University  of  Washington 
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Using  the  Fax — Concerns  About 
Patient  Confidentiality 

To  The  Editor:  We  are  writing  in  response  to  Dr 
Bowie’s  letter,  “Using  the  Fax,”1  Although  he  makes  a 
good  argument  for  the  advantages  of  facsimile  (fax)  tech- 
nology as  a means  of  rapid  transmission  for  medical 
records,  we  are  concerned  about  the  potential  conse- 
quences of  faxing  medical  documents,  which  may 
threaten  patient  confidentiality. 

In  a recent  letter  to  the  editor,2  we  illustrated  our  con- 
cerns using  two  cases  in  which  errors  in  fax  transmission 
resulted  in  notable  breaches  of  patient  confidentiality.  We 
suggested  adoping  five  safeguards  intended  to  minimize 


the  chance  of  such  errors  while  allowing  the  continued 
use  of  this  valuable  technology.  The  recommendations 
were  as  follows: 

• Educate  medical  and  support  personnel  about  the 
concerns  regarding  fax  errors; 

• Encourage  personnel  to  take  responsibility  for  con- 
firming accurate  reading  and  entry  of  destination  num- 
bers; 

• Notify  the  recipient  by  telephone  of  the  intent  to 
transmit  a fax  before  sending  confidential  information; 

• Address  the  cover  sheet  to  a person  rather  than  an 
institution  or  organization  and  include  a legal  notice  re- 
garding the  confidential  nature  of  the  subsequent  page(s); 
and 

• Select  carefully  those  records  that  need  to  be  faxed 
versus  those  that  could  be  sent  via  more  traditional 
means.  Some  information  is  inappropriate  for  faxing  ex- 
cept under  extreme  circumstances.  In  those  cases,  patients 
should  be  included  in  decisions  regarding  the  mechanism 
of  transfer  of  their  own  medical  records. 

We  support  the  development  of  technologies  that  fa- 
cilitate rapid  communication  within  the  medical  profes- 
sion. We  urge  caution,  however,  when  sending 
confidential  information  by  facsimile. 

HELEN  M.  SHARP.  MS 
Center  for  Clinical  Medical  Ethics 
University  of  Chicago  Hospitals 
5841  S Maryland  Ave.  MC  6098 
Chicago.  IL  60637-1470 

LEIGH  B.  GENESEN.  RN 
Dept  of  Medical  Humanities 

MARK  GENESEN,  MD 
Dept  of  Gynecology/Oncology 
Loyola  University  Medical  Center 
Chicago 
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The  Editors  are  pleased  to  receive  letters  commenting  on  articles  published  in  the  journal  in  the 
past  six  months,  as  well  as  information  or  short  case  reports  of  interest  to  our  readers.  ALL 
MATERIAL  SUBMITTED  FOR  CONSIDERATION  MUST  BE  DOUBLE-SPACED.  Letters  NO  LONGER 
THAN  500  WORDS  are  preferred.  An  original  typescript  and  one  copy  should  be  submitted.  All 
letters  are  published  at  the  discretion  of  the  Editors  and  subject  to  appropriate  editing.  Those  of 
a scientific  nature  will  be  peer  reviewed.  Authors  should  include  information  regarding  conflict 
of  interest,  when  appropriate  ("I  warrant  that  I have  no  financial  interest  in  the  drugs,  devices,  or 
procedures  described  in  this  letter").  Most  letters  regarding  a previously  published  article  will  be 
sent  to  the  authors  of  the  article  for  comment.  Authors  of  accepted  letters  will  have  an  opportu- 
nity to  review  the  edited  version  before  publication. 
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Michael  R.  Nowacki,  Dennis  E.  Amundson (Jul)  66 

Pulmonary  Arteriovenous  Malformation,  see 


Massive  Hemoptysis  in  Pregnancy  Due  to  a Solitary 
Pulmonary  Tuberculosis,  Amenorrhea,  and  a Pelvic 
Mass,  John  H.  Wehner.  Korina  De  Bruyne. 

Frank  T.  Kagawa,  Anthony  C.  Campagna, 

William  A.  Jensen,  Carl  M.  Kirsch,  Roger  S.  Eng  . . . (Nov)  515 

R 

Rapidly  Fatal  Hyperammonemic  Coma  in  Adults — Urea 


Cycle  Enzyme  Deficiency,  Bruce  E.  Wilson, 

William  N.  Hobbs,  Jeffrey  J.  Newmark,  Simon  J. 

Farrow (Aug)  166 

Rationing — Missing  Ingredient  in  Health  Care  Reform 

(Special  Series).  Ernie  W.  D.  Young (Jul)  24 

Correspondence,  Richard  Allen (Dec)  620 

Response,  Ernie  W,  D.  Young  (Dec)  621 

Recurrent  Hyperthermia  Due  to  Lovastatin 

(Correspondence),  William  R.  von  Pohle (Oct)  427 

Recurrent  Pneumonia  in  Relapsing  Polychondritis, 

Syed  T.  Bin-Sagheer,  Kanchan  Pema. 

Abraham  Verghese (Aug)  171 


Renal  Syndrome  in  California,  see  Hemorrhagic  Fever  With 
Restaurant  Noise,  Hearing  Loss,  and  Hearing  Aids, 

Charles  P.  Lebo,  Mansfield  F.  W.  Smith,  Ellen  R. 

Mosher.  Susan  J Jelonek,  David  R.  Schwind. 

Karen  E.  Decker,  Harlan  J,  Krusemark.  Pamela 

L.  Kurz (Jul)  45 

The  Right  to  Choose  (Lessons  from  the  Practice), 

Theodore  B.  Schwartz (Jul)  94 

Risk  Reduction  in  Patients  Undergoing  Major  Vascular 
Operations,  see  Cardiac  Evaluation  and 
Rochalimaea — A Cosmopolitain  Zoonosis?  (Correspondence), 

Patrick  E.  Olson,  Jean  G.  Creek.  Mark  R.  Wallace  . . .(Oct)  428 
Role  of  Neurologists  in  the  Pharmaceutical  Industry 

(Neurology — From  Basics  to  Bedside — Special  Issue), 

Stephen  J.  Peroutka (Sep)  328 

Role  of  Steroids  and  Immunosuppression  and  Effects 

of  Interferon  Beta- lb  in  Multiple  Sclerosis  (Neurology — 

From  Bedside  to  Basics — Special  Issue). 

Donald  E.  Goodkin (Sep)  292 

S 

Southwestern  United  States,  see  Emergence  of  Hantaviral 
Disease  in  the 


Special  Series: 


Conversation  About  Health  Care  Reform. 

Victor  R.  Fuchs (Jul)  83 

Dietary  Antioxidants,  Cancer,  and  Atherosclerotic 
Heart  Disease,  Diane  L.  Tribble,  Erica 

Frank (Dec)  605 

Future  of  Health  Care  Reform — The  Effects  on  Physicians, 

Eli  Ginzberg (Jul)  71 

Primary  and  Managed  Care — Ingredients  for  Health  Care 

Reform,  Andrew  B.  Bindman (Jul)  78 

Rationing — Missing  Ingredient  in  Health  Care  Reform. 

Ernie  W.  D,  Young (Jul)  74 

Correspondence,  Richard  Allen (Dec)  620 

Response,  Ernie  W.  D.  Young (Dec)  621 


Splenic  Mass,  See  Increased  Sedimentation  Rate  and 
Steroids  and  Immunosuppression  and  Effects  of  Interferon 
Beta- lb  in  Multiple  Sclerosis,  see  Role  of 
Stroke — Revolution  in  Therapy  (Neurology — From  Basics  to 


Bedside — Special  Issue),  Daryl  R.  Gress (Sep)  288 

Substance  Use  in  a Western  Urban  Community,  see  Prenatal 
Syphilitic  Uveitis,  Wesley  W.  Emmons  III, 

L.  W.  Preston  Church (Aug)  168 


T 

Teenagers,  see  Helping  Pregnant 
Terfenadine.  see  FDA  and 

Topics  in  Primary  Care  Medicine: 

Evaluating  Coronary  Artery  Disease  Noninvasively — 

Which  Test  for  Whom?  Tony  M.  Chou, 

Thomas  M.  Amidon (Aug)  173 


Toxicity  in  Outpatients,  see  Incidence  of  Digoxin 

Treachery  of  the  Hysterical  Diagnosis  (Lessons  from  the  Practice), 


Larry  E.  Davis (Oct)  431 

Treatment  of  Parkinson's  Disease  (Neurology — From  Basics 

to  Bedside — Special  Issue),  Michael  J.  Aminoff (Sep)  303 


Tuberculosis,  Amenorrhea,  and  a Pelvic  Mass,  see  Pulmonary 
Tuberculosis  Patients,  see  Does  Fear  of  Immigration 
Authorities  Deter 

U 

Urea  Cycle  Enzyme  Deficiency,  see  Rapidly  Fatal 
Hyperammonemic  Coma  in  the  Adult 
Using  the  Fax — Concerns  About  Patient  Confidentiality 
(Correspondence),  Helen  M.  Sharp, 

Leigh  B.  Genesen,  Mark  Genesen (Dec)  621 

Uveitis,  see  Syphilitic 

V 

Vascular  Operations,  see  Cardiac  Evaluation  and  Risk 
Reduction  in  Patients  Undergoing  Major 
[Vegetarianism],  see  Beef  About  Balance 

W 

Washington  State  Physicians,  see  Attitudes  of. .Toward 
Health  Care  Reform 

Western  Urban  Community,  see  Prenatal  Substance  Use  in  a 
We  Tried  It  Once — Recollections  of  an  Early  Government 
Health  Care  Program  (Commentary),  William  P. 


Longmire  Jr (Nov)  519 

Who’s  in  Charge  Here,  Anyway?  (Lessons  From 

the  Practice),  Rollin  Odell  Jr (Oct)  429 


Z 

Zoonosis,  see  Rochalimaea 


DECEMBER  1994  • 161  • 6 


THE  WESTERN  JOURNAL  OF  MEDICINE 

INSTRUCTIONS  FOR  AUTHORS 


633 


Manuscript  Information 

Manuscripts  should  be  sent  to  the  Editor,  Linda  Hawes  Clever,  MD. 
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Attention:  Physicians 


Have  your  patients'  medicines 
had  a check-up? 

IVIany  of  your  patients  take  several  different  medicines  every  day.  Separately 
each  one  works  well.  But  if  they  take  two  or  more  different  medicines  in 
combination  without  checking  with 
you  to  be  sure  they  work  safely 
together,  they  can  sometimes  be 
harmful. ..even  dangerous. 

The  next  time  you  prescribe  a 
medicine,  ask  your  patients: 

"What  other  prescription  and 
nonprescription  medicines 
are  yon  taking?" 


A public  service  message  from  the  National  Council  on  Patient  Information  and  Education  (NCPIE)  and  the  U.S.  Administration  on  Aging 


r i 

YES!  Please  send  me  free  information  to  use  when  talking 
with  my  patients  about  their  multiple  medicine  use. 


Name 


Address 


City 


State 


Zipcode 


Mail  to: 

£ |£  NCPIE 

m * 


L 


666  Eleventh  Street,  NW 
Suite  810 

Washington,  EXZ  20001 
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il  number  charge:  $10  each  month. 

Classified  display  rates  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 inches  (2 
1/8  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding  issue.  All 
copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  disclosure  of  their  iden- 
tity: your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  Although  The  Western  Journal  of 
Medicine  believes  the  classified  advertisements  in  these  columns  to  be  from  reputable  sources,  we  do  not  inves- 
tigate the  offers  made  and  assume  no  liability  concerning  them.  The  right  is  reserved  to  reject,  withdraw,  or 
modify  all  classified  advertising  copy  in  conformity  with  the  decisions  of  the  Advertising  Committee. 
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Classified  Advertisements  Are  Payable  in  Advance 

CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
PO  BOX  7602,  SAN  FRANCISCO,  CA  94120-7602 
(415)  882-3376 
FAX:  (415)  882-3379 


■ PACIFIC  NORTHWEST/ 

^im  ROCKY  MTN/  SW 

P HYSICIANS.  Local,  Regional  & 
National  Locum  Tenens  assignments  in 
Primary  Care,  EM  and  Radiology.  $lm/7.5m 
Malpractice  provided.  Quality  assignments. 
Perm  placement  also  available. 

Contact  Susan  Kiehn,  Interim  Physicians,  4155,  E 
Jewell,  Suite  1000,  Denver,  CO  80222; 
(800)  669-0718.  FAX  (303)  758-9536. 


ORTHOPEDIC  SURGEON/  PHYSIATRIST/  FAMILY 
PRACTICE  PHYSICIAN.  Independent  practice  oppor- 
tunity with  active  Orthopedic  Surgeon/Sports 
Medicine  clinic.  Excellent  location  in  San  Francisco. 
Contact:  Bee,  (415)  563-3110;  FAX  (415)  563-3301. 

CENTRAL  CALIFORNIA  WITHIN  TWO  HOURS  OF 
COAST/MOUNTAINS.  Busy  base-station  hospital  has 
two  full-time  positions  available.  Ideal  candidate  will 
be  BC/BE-EM  with  three  years  of  solid  ED  experience. 
Thirty  thousand  visits  per  year  with  twelve-hour 
double-physician  coverage.  Twelve-hour  shifts.  Send 
CV  to  27  W Alexander,  Merced,  CA  95348. 
EMERGENCY  MEDICINE  OPPORTUNITIES  IN 
SUNNY  ARIZONA.  Opportunity  for  a Medical 
Director  in  Tucson  and  a full-time  BC/BE 
Emergency  Physician  in  Lake  Havasu,  Arizona. 
Tucson's  200-bed  teaching  facility  has  an  annual 
ED  volume  of  12,000.  Havasu  Samaritan  Regional 
Hospital  is  a full-service,  99-bed  facility  with  an 
annual  ED  volume  of  10,000.  Both  Tucson  and 
Lake  Havasu  City  boast  year-round  warm  temper- 
atures. We  offer  competitive  remuneration  and 
occurrence  malpractice  insurance.  Medical 
Directors  receive  additional  annual  stipend,  plus 
full  benefits.  Contact  Joyce  Solomon  at  (800) 
325-2716,  or  FAX  your  CV  to  Joyce's  attention  at 

(314)  579-1374. 

SAN  FRANCISCO  BAY  AREA.  Immediate  opening 
for  Emergency/Family  Practice  physician  in 
urgent  care  setting  in  Livermore.  Low  volume,  low 
stress,  very  competitive  compensation,  paid  mal- 
practice. Send  CV  to  Valley  Emergency  Medical 
Group,  1600  S Main  St,  #318,  Walnut  Creek,  CA 
; 94596,  or  call  (510)  934-8900. 


SPLASH!  HAWAII  — FAMILY  PRACTICE 


$120K,  Pediatrician;  ORTHO  to  $200K,  sign- 
on;  Coastal  California  Family  Practice/OB  or 
OBGYN  (loans  paid)  with  Spanish,  $130K; 
SOUTH  ALASKA  Family  Practice/OB.  CVs  to: 
LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229. 

Call  Pat  Lam,  (800)  258-4526,  10-10  PST. 


SIMPLY  THE  BEST  LOCUM  TENENS  PLACEMENT 
OPPORTUNITIES  nationwide  for  Internal  Medicine, 
Pediatrics,  and  Family  Practice.  Try  a practice  before 
you  sign.  Call  The  Locums'  Company  today  at  (800) 

735-6286. 

WELL  ESTABLISHED  AMBULATORY  CARE  CLINIC 
seeks  Family  Practitioner/Internist  to  assume  practice 
of  departing  physician.  Benefit  package,  supportive 
staff,  skilled  ARNP/PA-C.  Salary:  guaranteed  mini- 
mum, percentage.  Abundant  recreational  activities 
nearby.  Full  or  part  time.  Call  Jerry/David,  (206)  452- 
5000.  Send  CV:  621  E Front  St,  Port  Angeles,  WA 
98362. 

FAMILY  PRACTICE  PHYSICIAN/MEDICAL  DIRECTOR 

wanted  immediately  for  Rural  Primary  Health  care 
clinic  located  in  Hollister,  California.  San  Benito 
Health  Foundation  is  a private  non-profit  organiza- 
tion serving  a large  Hispanic  population.  Located 
along  the  central  coastline  of  California,  approxi- 
mately 40  minutes  from  the  coast  and  approximate- 
ly one  and  one  half  hours  from  San  Francisco. 
Excellent  salary  and  benefit  package.  Contact:  Javier 
Guzman,  Executive  Director,  351  Felice  Dr,  Hollister, 

CA  95023.  Call  (408)  637-5783. 

OREGON  COAST.  Opportunity  for  high  quality  of  life, 
low  cost  of  living  on  beautiful  Oregon  coast  for  BC/BE 
Family  Practice  physician  to  join  five  Family 
Practitioners  in  multispecialty  group.  Full  spectrum  of 
Family  Practice.  Modern  clinic  located  near  the  hos- 
pital. Competitive  compensation  package.  Send  CV  or 
contact  Marce  Knight,  1900  Woodland  Drive,  Coos 
Bay  OR  97420;  (503)  267-5151,  Ext  294,  or  (800) 

765-0052. 

SACRAMENTO.  BC/BE  PHYSICIAN  for  busy  urgent 
care  center.  Excellent  package  with  early  partnership. 
Send  RV  to  Number  298,  Western  Journal  of  Medicine, 
PO  Box  7602,  San  Francisco,  CA  94120-7602. 
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Provide  High 
Quality  Care. 
Enjoy  High 
Quality  Living. 


CIGNA  Healthcare  gives  you  the 
freedom  to  focus  on  what's  most 
important _the  practice  of  good 
medicine.  And  our  locations  offer 
you  some  of  the  best  practice 
opportunities  and  lifestyles  found 
anywhere. 

We  currently  have  the  following 
positions  available: 

SOUTHERN  CALIFORNIA 

Los  Angeles,  Orange,  Riverside, 
& San  Bernardino  Counties 

Family  Physicians 
Internists 
OB/GYNs 
Pediatricians 
Urgent  Care/FP  & Peds 

ARIZONA 
Phoenix  & Tucson 

Family  Physicians 
Geriatricians 
Internists 
OB/GYNs 
Pediatricians 
Urgent  Care  Physicians 
Occupational  Medicine 

As  part  of  our  team,  you'll  enjoy  a 
predictable  schedule.  CIGNA 
Healthcare  offers  an  outstanding 
compensation  package.  For  more 
information,  call  or  send  your  CV 
to: 

CA  CIGNA  Medical  Group, 
Physician  Recruitment,  505  N. 
Brand  Blvd.,  Suite  400-49,  Glendale, 
C A 91203,  (800)  468-9013,  Fax  (81 8) 
500-6986. 

AZ-  CIGNA  Healthcare  of  AZ, 
Medical  Staff  Recruitment,  11001 N. 
Black  Canyon  Hwy,  Suite  401-49, 
Phoenix,  AZ  85029,(800)252-2471, 
Fax  (602)  371-2526. 


CIGNA  Healthcare 
EOE  A Business  of  Caring. 
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San  Jose  Medical  Group 

San  Jose  Medical  Group,  Inc  is  an 

independent  Physician  Group,  affiliated  with 
Stanford  University  Medical  Center.  Our  group 
consists  of  1 30  full-and  part-time  physicians  and  an 
extended  network  of  930  affiliated  or  contracted  physicians 
serving  at  nineteen  different  locations  among  1.5  million 
people  in  Santa  Clara  County.  We  have  established  a reputation 
for  providing  high  quality  medical  care  in  an  efficient,  cost 
effective  manner  and  we  are  growing  to  meet  the  demands  of 
tomorrow. 

Opportunities  are  available  for  BC/BE  Physicians  in  the 
following  specialties: 

• Internal  Medicine  • Family  Practice  • Occupational  Medicine 

• Dermatology  • Pediatrics  • Hematology/Oncology 

• Otolaryngology  • Radiology  • Geriatrics 

• Urgent  Care 

San  Jose  Medical  Group  offers  an  attractive  Bay  Area  location  in 
Northern  California,  competitive  salary  and  benefits,  FP  positions  without 
call  responsibilities  as  well  as  IM  positions  on  our  new  hospital  call  team. 


Please  send  or  fax  CV  or  call  for  further  information: 
Julie  Guzman,  Physician  Resources  Coordinator 
San  Jose  Medical  Group,  Inc. 

45  South  17th  Street,  San  Jose,  CA  95112 
Phone  (408)282-7833  or  Fax  (408)297-0939 


WESTERN  STATES  OPENINGS 

ACROSS  THE  WEST 

Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  various 

IVIUA  AND  OVERSEAS 

specialties.  Both  permanent  and  locum  tenens. 

Medical  Doctor  Associates.  Inc.  LOCUm  TCDCDS 

Send  CV  to: 

Flexible  schedules,  competitive  compensa- 

Western States  Physician  Services. 

tion,  per  diem,  permanent  potential.  Call 

4975  E Butler.  #133,  Fresno,  CA  93727. 
Call  (800)  873-0786.  FAX  (209)  252-3085 

(800)  683-3500  or  FAX  (801)  392-1095. 

PRACTICE  AT  THE  GATEWAY  TO  MOUNT  HOOD! 

Join  three  Family  Physicians  in  an  opportunity  that 
uniquely  blends  the  advantages  of  practicing  and  liv- 
ing in  a smaller  community  with  the  amenities  of 
downtown  Portland  only  45  minutes  away.  BC/BE  a 
must.  No  Obstetrics.  Excellent  income  potential.  Send 
CV  to:  Cynthia  Lacro,  Legacy  Health  System,  1919 
NW  Lovejoy,  Portland,  OR  97209.  (503)  225-8769. 

INTERNIST/FAMILY  PRACTICE.  Positions  for  well 
loved  multidisciplinary  Geriatric  health  center.  Part  of 
east  San  Francisco  Bay  Area  community  clinic  net- 
work. Participation  in  hospital  and  call  coverage  de- 
sired. Resident  teaching  and  UCSF  affiliation  possible. 
Call  (510)  601-6060. 

OREGON/WASHINGTON  BC/BE  FAMILY  PRACTI- 
TIONERS AND  INTERNAL  MEDICINE  physicians  to 
join  groups  in  Portland  and  Seattle.  Country  or  city 
locations  offer  abundant  cultural  and  recreational 
activities.  Light  call,  generous  guarantee,  benefits, 
partnership.  0B  optional.  No  J-1  opportunities.  Call 
Jan,  (800)  789-1190  or  (206)  389-9191. 

LOOKING  FOR  THAT  PERFECT  JOB?  Confidential 
boxes  are  available.  Call  (415)  882-3376. 


CALIFORNIA,  OUTPATIENT,  NO  CALL,  FLEXIBLE 
HOURS.  Primary  and  urgent  care:  desirable  opportu- 
nities for  Family  Physicians  to  join  established  outpa- 
tient practices.  Flexible  scheduling,  no  nights  and 
incentive-based  compensation  in  a family  practice 
and  urgent  care  setting.  Positions  available  for  Staff 
Physicians  in  Clovis  and  Fresno,  Medical  Director  in 
Redding.  Family-oriented  communities,  affordable 
housing,  good  schools,  access  to  urban  amenities, 
culture,  National  Parks,  and  recreation.  Contact  Ellen 
Montague,  Physician  Search  Consultant,  (by  phone, 
FAX  or  mail  a CV)  Fischer-Mangold,  P0  Box  788, 
Pleasanton,  CA  94566,  phone  and  FAX  at  (510)  484- 
1200  or  (800)  227-2092  outside  California. 

PRACTICE  OPPORTUNITY-CALIFORNIA.  Board 
Certified  Internist  or  Family  Practitioner  to  join 
this  impressive  and  well-orgaYiized  physician-run 
multispecialty  group  in  the  southern  tip  of 
California's  San  Joaquin  Valley.  Daytime  hours 
with  very  limited  on-call.  Generous  package 
offered,  including  malpractice  insurance.  Contact 
Heather  Leaper,  (800)  288-8044  or  FAX  your  CV 

to  Heather  at  (719)  598-7945. 

PLACE  YOUR  AD  TODAY!  FAX  (415)  882-3379. 


THE  WESTERN  JOURNAL  OF  MEDICINE 


The  way  to  practice  Medicine. 
Locum  Tcncns 


Family  Practice  • Internal  Medicine  • Pediatncs 


CALIFORNIA.  MONTEREY  BAY.  Full-  or  part-time  po- 
sitions available  with  Monterey  Bay's  largest  and  most 
successful  Urgent  Care  network.  Generous  guarantee, 
incentive  plan,  and  benefit  package.  Malpractice  cov- 
ered. Practice  in  California's  most  beautiful  coastal 
recreational  area.  BC/BE  Emergency  Medicine  or  Fam- 
ily Practice  specialists  preferred.  Contact  Sylvia  Amen- 
dola,  Personnel  Director,  Doctors  on  Duty  Medical 
Clinics,  223  Mount  Herman  Rd,  Scotts  Valley,  CA 
95066;  (408)  438-9341. 

ENJOY  THE  GREAT  SOUTHWEST.  Thomas-Davis 
Medical  Centers,  one  of  Arizona's  fastest  growing  mul- 
tispecialty groups  is  seeking  BC/BE  Internal  Medicine, 
0B/GYN,  Pediatrics.  200  physicians  strong,  TDMC  has 
provided  health  care  services  in  Arizona  for  more  than 
75  years.  For  more  information  regarding  this  practice 
opportunity,  contact  William  Trainor,  TDMC,  6135  N 
7th  St,  Phoenix,  AZ  85014,  or  call  (800)  539-2529,  or 
FAX  CV  to  (602)  530-6255. 

CALIFORNIA.  Ambulatory  Care/Family  Practice-CEP  is 
a partnership  of  Ambulatory  Care  and  Emergency 
Medicine  specialists.  We  currently  staff  nine  free- 
standing clinics  in  northern,  central,  and  southern  Cal- 
ifornia, and  have  upcoming  openings  for  physicians 
specializing  in  Family  Practice.  We  offer  shared  own- 
ership, excellent  compensation,  health,  and  disability 
insurance,  retirement  program,  and  many  other  bene- 
fits. For  more  information,  send  CV  or  call  John 
Gravette,  CEP,  2101  Webster  St,  Ste  1050,  Oakland,  CA 
94612;  (800)  842-2619.  

FAMILY  PRACTITIONERS.  Immediate  locum  tenens 
and  permanent  assignments  for  Family  Practitioners 
who  do  Obstetrics.  Ongoing  needs  in  numerous 
states.  We  compensate.  We  insure.  Call  Frank 
Canaday  today  toll-free  at  (800)  226-6347  for 
details.  "HKA... Placing  tomorrow's  healthcare  needs 

today." 

BC/BE  FAMILY  PHYSICIANS  with  interest  in  0B 
needed  at  busy  migrant/community  clinics  located  in 
Toppenish,  Grandview,  Walla  Walla,  and  Yakima, 
Washington,  and  Hermiston,  Oregon.  Full  range  fam- 
ily practice  including  hospital  work  and  ER  coverage.  ^ 
Rural  settings,  abundant  recreational  opportunities. 
Competitive  salary,  PHS  and  Washington  state  loan 
repayment  slots  and  excellent  benefits,  including 
paid  malpractice  and  health  insurance  and  CME. 
Contact:  Mayling  Chin,  Recruiting  Specialist,  or  Ann 
Garza,  Director  of  Personnel,  Yakima  Valley  Farm 
Workers  Clinic,  P0  Box  190,  Toppenish,  WA,  98948. 
Phone  (509)  865-5898,  FAX  (509)  865-4337.  p 

BEAUTIFUL  MONTEREY  BAY.  IMMEDIATE  OPPOR- 
TUNITY for  friendly,  skilled  Family  Practice  Physician 
to  join  our  highly  respected  medical  clinic  providing  y 
both  Primary  and  Urgent  Care.  Must  apply  for  local  p, 
hospital  privileges.  Board  Certified  preferred.  Flexible  f„ 
scheduling  and  excellent  benefit  package.  Please 
send  CV  to:  Stuart  Simon  MD,  Walk-In  Medical 

Clinics,  6800  Soquel  Dr,  Aptos,  CA  95003;  or  call  p, 

(408)  662-3611;  FAX  (408)  662-0713. p, 

HOW  ABOUT  A WARMER  CLIMATE?  Some  of 
the  most  progressive  medical  groups  in  the 
Southwest  and  Northern  California  want  us  to 
find  exceptional  BC/BE  primary  care  physicians 
for  permanent  and  Locum  Tenens  positions.  Top 
benefits,  profit  sharing,  guarantee  first  two  years, 
plus  incentive  pay,  early  share  holder.  Please  call 
Catalina  Professional  Recruiters,  Inc  in  Tucson:  (800) 
658-9166,  FAX  (602)  322-2676;  or  in  Phoenix:  (800) 
657-0354,  FAX  (602)  433-9548. 

BIGGER  ADS  GET  BIGGER  RESULTS!  Call  (415)  882-5178. 


DECEMBER  1994 


161  • 6 


637 


Occupational 

Medicine 

(PACIFIC  NORTHWEST) 

Pacific  Northwest  - Northwest  Per- 
manente,  P.C.,  a physician-managed 
multispecialty  group,  has  two  full- 
time opportunities  available  for  Board 
Certified/Eligible  occupational 
medicine  physicians,  or  other  relevant 
primary  care  trained  physicians,  at  our 
medical  offices  in  Longview/Kelso, 
Washington,  and  Portland,  Oregon. 

Kaiser  Permanente’s  Occupational 
Health  Program  in  the  Northwest 
Region  (OregonAVashington)  has  a 
total  of  18  physicians  and  covers  out- 
patient clinics  at  seven  sites  with 

65.000  visits  per  year,  an  Employee 
Health  Service,  and  an  Environ- 
mental Safety  Program  serving  nearly 

6.000  employees. 

We  offer  a competitive  salary  and 
benefits  package  which  includes  two 
comprehensive  pension  plans,  paid 
professional  liability,  sabbatical  leave 
and  more.  Please  forward  CV  to  WJ. 
Weiland,  M.D.,  Regional  Medical 
Director,  Northwest  Permanente, 
P.C.,  2701  NW  Vaughn,  Suite  300, 
Portland,  OR  97210-5398.  EOE. 


KAJSER  PERMANENTE 

Northwest  Permanente,  PC 


NORTHERN  CALIFORNIA,  MEDICAL  DIRECTOR. 

i Primary  Care  Group  seeks  a Director  to  provide  lead- 
I ership  for  a growing  family  practice,  primary  and 
I urgent  care  group.  Dynamic  ambulatory  care  center 
I with  increasing  patient  volume  needs  experienced 
I Director  to  lead  physicians,  implement  policies  and 
I procedures,  and  manage  QA.  Responsibilities  also 
I include  maintaining  a practice.  Redding  is  beautiful- 
I ly  located  between  Sacramento  and  the  Oregon  bor- 

ider.  Family  oriented,  excellent  schools,  safe  and 
friendly  community,  affordable  housing,  and  recre- 
ational activities.  This  is  a quality  of  life  opportunity. 
Incentive  based  compensation,  Director  stipend,  lia- 
bility insurance,  flexible  scheduling  and  no  nights. 
Please  call  Ellen  Montague,  Physician  Search 
Consultant,  (by  phone,  FAX  or  mail  a CV)  Fischer- 
Mangold,  P0  Box  788,  Pleasanton,  CA  94566,  phone 
at  (510)  484-1200  or  (800)  227-2092  outside 
California.  FAX  to  (510)  484-4107. 


. 


"How 
can  it 
be? 


Why  just 
last  week  I 
placed  my 
ad  in  The 
Western 
Journal  of 
Medicine... 

or  was  that 

a month 

ago  and  I’m 
running 

LATE. 

That’s  it. 
I’m  running 

LATE. 

renewing 
my  ad. 
And  I have 
to  re-write  it 
YESTERDAY 
or  I’ll  miss 
that 

DEADLINE 

and  my 
chance  to 
reach 
50,000  of 
the  people  I 
NEED  to 
reach. 
Gee... 
when  did 
they  say  I 
NEED  to 
FAX  over 
that 
copy?" 


AVOID  THE 
PANIC. 
NEXT 
DEADLINE 
January  1 
FAX 

882-3379 
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Mastered  the  nuances  of  professional 
staffing  and  recruitment  yet? 

We’ve  found  a better  way. 

CompHealth  gives  you  short-  and  long-term  access  to 
qualified  physicians  and  allied  health  professionals,  full 
credentialing  and  logistical  support,  and  the  flexibility  you 
need  to  • cover  staff  shortages  immediately  • combine  intenm 
coverage  with  a permanent  search  • take  the  risk  out  of 
recruiting  • maintain  a smaller  base  staff,  and  ‘test  the 
expansion  of  a service  before  you  recruit 

Call  us  today  to  work  out  a staffing  and  recruitment  plan 
for  pnmary  care,  hospital-based, 
and  allied  health  providers 
that  fits  your  needs  and 
budget,  and  helps  you  lower 

your  overall  staffing  costs.  Your  Health  Care  Resource 

800-453-3030 

Atlanta  ■ Chapel  Hill  ■ Grand  Rapids  ■ Salt  Lake  City 


PHYSICIANS 

Natividad  Medical  Center  is  presently  seeking  Family  Prac- 
titioners to  join  our  Family  Practice  Residency  Program  and 
Affiliated  Community  Clinics.  Position  highlights  include: 

□ Residency  affiliated  with  the  University  of  California,  San 
Francisco 

□ HPSA  desigtiation  offering  the  potential  for  loan  repayment 

□ Modern,  affordable  health  care  campus  on  present  site  to  be 
completed  by  1 997 

□ Located  17  miles  inland  from  the  beautiful  Monterey  Bay, 
Salinas  offers  a community  of  110,000  and  moderate 
year-round  weather. 

You  must  be  Board  Certified/Board  Eligible  as  a Family  Prac- 
titioner. Obstetrics  preferred  for  Residency  Faculty  position, 
optional  for  community  clinics. 

If  this  opportunity  sounds  like  what  you  are  looking  for  and 
you  are  ready  to  join  an  energetic  team,  please  request  more 
information  by  contacting: 

Richard  Brunader,  M.D. 

Director,  Family  Practice  Residency  Program 
Natividad  Medical  Center 
P.O.  Box  81611,  Salinas,  CA  93912 
(408)  755-4201 
AA/EOE 


NAITVTDAD 

MEDICAL 

CENTER. 


FRIENDLY  PEOPLE,  FAMILY  MEDICINE. 
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HCR 

Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 
(800)  323-1732 
(503)  382-1732 


SIMPLY  THE  BEST 

Locum  Tcncns 


Family  Practice  • Internal  Medicine  • Pediatrics 


m 


The  Locums’ Company 

1-800-735-6286 


DEAR  DOCTOR: 

If  your  goals  include  a quality  lifestyle,  a 
dynamic  medical  community,  excellent 
schools/universities,  and  beautiful  and 
affordable  housing,  then  we  have  the 
ideal  practice  opportunity  for  you! 

HOLY  FAMILY  HOSPITAL  and  the  MEDICAL 
STAFF  are  working  together  to  meet  the 
healthcare  demands  of  our  150,000  pa- 
tient population.  There  is  an  IMMEDIATE 
need  for  BC/BE  physicians  in  the  follow- 
ing specialties: 

• FAMILY  PRACTICE 

• INTERNAL  MEDICINE 

SPOKANE,  WASHINGTON  (370K  metro 
population)  is  the  regional  Healthcare 
and  Cultural  center  offering  a sound 
economy,  unlimited  outdoor  recreation 
and  a mild  four  season  climate. 
CONTACT  with  CV  to:  Nancy  Chaffins 

-HOLY 
Bp  FAMILY 
HOSPITAL 

N.  5633  LIDGERWOOD 
SPOKANE,  WA  99207 
(509)  482-2164 
FAX: (509)  482-2456 


OREGON-PRACTICE  MEDICINE  IN  THE  LUSH, 
GREEN  WILLAMETTE  VALLEY.  Multi-specialty 
group  seeks  BC/BE  Internist  to  join  department  of 
eight.  Excellent  salary  plus  incentive,  outstanding 
benefits.  Salem,  the  state  capital,  is  40  miles  south  of 
Portland,  close  to  ocean,  mountains.  Great  family 
community.  Contact  Yvonne  Carscadden,  Salem 
Clinic,  2020  Capitol  NE,  Salem,  OR  97303  or  call 
(503)  399-2470. 


NORTHERN  CALIFORNIA-Outstanding  career 
opportunities  are  now  available  for  board  certi- 
fied/eligible Internists  and  Family  Practitioners 
with  Kaiser  Permanente  in  the  Sacramento  and 
Stockton  areas.  All  positions  are  based  in  our 
departments  of  medicine  providing  the  full  range 
of  adult  inpatient  and  outpatient  Primary  Care 
(no  Pediatrics  or  Obstetrics).  Call  is  required; 
schedules  vary  by  location.  The  ideal  candidates 
for  these  opportunities  are  enthusiastic  team 
players  interested  in  collaborating  with  others  to 
provide  high-quality  medicine  in  a managed  care 
setting.  Competitive  salary  and  comprehensive 
benefits  and  retirement  program.  For  more  infor- 
mation, send  your  CV  with  a cover  letter  to: 
Gordon  Leung,  The  Permanente  Medical  Group, 
Inc.,  Physician  Recruitment,  Dept.  02,  1814 
Franklin,  4th  Floor,  Oakland,  CA  94612.  EOE. 
NORTHERN  CALIFORNIA-BC/BE  General  Internist 
sought  to  join  progressive  prepaid  multispecialty 
group  practice  at  the  Kaiser  Permanente  Medical 
Center  in  Santa  Rosa  Department  of  Medicine 
includes  13  generalists  and  10  specialists;  call 
schedule  is  reasonable.  Spanish  fluency  preferred. 
Free-standing  medical  clinic  since  1980;  106-bed 
hospital  on  same  campus  since  1990.  Located  on 
the  northern  edge  of  the  San  Francisco  Bay  Area, 
Santa  Rosa  offers  a rural/suburban  lifestyle  with 
easy  access  to  the  amenities  of  a major  metropol- 
itan area.  Competitive  salary,  generous  benefits 
and  comprehensive  benefit  package.  For  more 
information,  send  CV  and  cover  letter  to:  Gordon 
Leung,  The  Permanente  Medical  Group,  Inc., 
Physician  Recruitment  Services,  Dept.  02,  1814 
Franklin,  4th  Floor,  Oakland,  CA  94612.  EOE. 
NORTHERN  CALIFORNIA  SAN  FRANCISCO  BAY 
AREA.  Well  established,  busy  Family  Practice 
group  seeking  third  member.  No  OB.  Six-member 
call  group.  Guarantee,  incentive  and  benefit 
package.  Call  Ellen  at  (707)  643-6483. 

MOBILE  PHYSICIANS  NEEDED  to  perform  insur- 
ance exams  in  San  Francisco,  Peninsula,  Marin 
and  Contra  Costa.  Monday-Friday  during  the  day, 
no  evenings.  Please  FAX  resume  to  (415)  992- 

1798. 

REGIONAL  MEDICAL  DIRECTOR  Pacific  Medical 
Center  and  Clinics  is  a multi-specialty  group 
practice  with  a network  of  progressive,  non- 
profit ambulatory  care  clinics  currently  with  six 
locations  in  the  Seattle/King  County  area.  We  are 
dedicated  to  a personalized  style  of  managed 
care.  We  have  a unique  opportunity  for  a BC/BE 
Family  Practice  or  Internal  Medicine  Physician 
with  a minimum  five  years,  demonstrated  man- 
aged care  medical  group  leadership  and 
management  experience.  This  position  will  be 
operationally  and  strategically  responsible  for  the 
development  of  several  new  primary  care  clinic 
sites  within  South  King  County.  Please  send  cover 
letter  and  CV  to:  Pacific  Medical  Center  and 
Clinics,  Attn:  Human  Resources,  1200  12th  Ave  S 
Seattle,  WA  98144;  FAX  (206)  326-4031. 

NEUROLOGIST.  San  Francisco  and  Bay  Area. 
Rapidly  growing  pain  and  injury  evaluation  and 
treatment  centers.  Primarily  head  and  spine 
injuries.  Travel  2-3  days  per  week.  Experience 
preferred  in  electrodiagnosis  (EMG),  worker's 
injury,  and  personal  injury.  CV  and  hand-written 
cover  letter  to:  Resources,  2053  Sutter  St,  San 
Francisco,  CA  94115. 
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BC/BE  PHYSICIANS 


IMMEDIATE  OPPORTUNITIES  in  California, 
Arizona.  Colorado.  Texas,  Nevada  and  Washington. 
OCC  MED.  Primary  Care  and  OB/GYN. 

Joyce  Marks.  Marks  Medical  Placements 
2170  Century  Park  East  #806,  Los  Angeles,  CA  90067. 
Call  (310)  556-2126,  FAX  (310)  556-1604 


GENERAL  INTERNIST.  The  Department  of 
Medicine  at  Kern  Medical  Center  has  a position 
for  a BC/BE  General  Internist  to  join  a growing 
faculty  in  a half-time  teaching/research  endeavor. 
The  Department  of  Medicine  is  a UCLA-affiliated 
Internal  Medicine  Residency  Training  Program 
with  a strong  emphasis  on  resident  education  and 
patient  care.  KMC  is  located  in  a pleasant  central 
California  community.  Please  send  inquiries  to 
Edward  L.  Arsura,  MD,  FACP,  Chairman,  Dept  of 
Medicine,  Kern  Medical  Center,  1830  Flower  St, 
Bakersfield,  CA  93305,  (805)  326-2200,  FAX  (805) 
326-2950. 

DIRECTOR  OF  AMBULATORY  CARE  CENTER.  The 

Department  of  Medicine  at  Kern  Medical  Center 
has  a position  for  a Board-Certified  General 
Internist  who  will  take  on  a newly  developed  posi- 
tion as  Director  of  our  Ambulatory  Care  Center. 
This  is  an  exciting  position  at  a new  facility 
requiring  well-developed  organizational,  personal, 
and  educational  skills.  Kern  Medical  Center  is  a 
UCLA-affiliated  Internal  Medicine  Program  with  a 
strong  emphasis  on  resident  education  and  excel- 
lence in  patient  care.  KMC  is  located  in  a pleasant 
central  California  community.  Please  send 
inquiries  to  Edward  L.  Arsura,  MD,  FACP, 
Chairman,  Dept  of  Medicine,  Kern  Medical  Center, 
1830  Flower  St,  Bakersfield,  CA  93305,  (805)  326- 
2200,  FAX  (805)  326-2950. 

BC  OR  RECENTLY  BE  PHYSICIANS  NEEDED.  Los 

Angeles  and  Seattle  metropolitan  areas:  Family 
Practice,  Pediatrics,  OB/GYN,  Industrial  Medicine, 
Urgent  Care,  and  Internal  Medicine.  Call  Chris 
Warner,  Panther  Enterprises  Physician  Recruiting 
and  Placement,  (800)  235-7601. 

EXCELLENT  PRACTICE  OPPORTUNITIES  IN  MINNESOTA 
AND  WESTERN  WISCONSIN  communities.  Primary 
care  and  specialties.  Enjoy  culture,  academics,  and  the 
four  seasons.  For  more  information,  call  (800)  248- 
4921. I 

PORTLAND,  OREGON.  BC/BE  in  group  practice.  Rapid 
population  growth  and  an  exceptional  economic  pic- 
ture make  this  an  ideal  environment  for  successful 
practices.  Excellent  compensation,  benefits,  and  call. 
Affiliated  with  the  Sisters  of  Providence  Catholic 
Health  System.  Affirmative  action  employer.  Immedi- 
ate opportunities  and  openings  for  1995  graduates. 
Send  CV  and  references  to  Mark  May,  Sisters  of  Provi- 
dence Health  System,  4805  NE  Glisan  St,  Portland,  OR 
97213;  (503)  230-6155,  FAX  (503)  230-6858. 

SEATTLE  AREA- Solo  BC  Pediatrician  needs  BC/BE  As- 
sociate in  fastest  growing  county  in  Washington.  Su- 
perb Northwest  lifestyle.  Salary  $90-$95K  plus 
incentives/partnership.  Practice  Overview  available. 
MDDS,  Inc,  (800)  280-6337;  FAX  (206)  842-9818. 

ROCKY  MOUNTAIN  WEST  AND  SOUTHWEST  NEED 
PHYSICIANS.  All  specialties  needed.  Urban,  rural,  solo, 
group  opportunities,  all  close  to  mountain  recreation. 
Call  Rita  Longino  at  (800)  279-5267  or  FAX  CV  to 
(800)  467- 1 246  or  send  CV  to  WHS,  PO  Box  2 1 07,  Cor- 
rales,  NM  87048-2107. 

PACIFIC  NORTHWEST.  Placement  specialists  serving 
northern  California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine,  Family 
Practice,  OB/GYN,  Pediatrics,  and  all  other  specialties. 
Barbara  Stoefen,  President,  The  O’Kane  Group,  25  NW 
Minnesota  Ave,  Ste  7,  Bend,  OR  97701;  (800)  451  - 
0700,  FAX  (503)  389-5134. 
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Primary  Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a pro- 
fessional group  of  physicians  provid- 
ing medical  services  to  380,000 
members  of  Kaiser  Permanente  in 
Oregon  and  SW  Washington,  has 
full-time  and  part-time  opportuni- 
ties in  general  family  practice  or 
urgent  care  for  BC/BE  Family 
Physicians  and  Internists  in  the 
Portland/Vancouver  and  Salem,  OR 
areas  and  Longview,  WA.  In  Salem, 
opportunities  exist  for  Family  Physi- 
cians or  Internists  with  a special 
interest  or  expertise  in  geriatrics. 

Our  program  offers  a profession- 
ally stimulating  environment,  a 
quality  lifestyle  in  the  Pacific  North- 
west, signing  bonus  and  a competi- 
tive salary/benefits  package.  For- 
ward inquiry  and  C.V.  to:  W.  J. 
Weiland,  M.D.,  Regional  Med- 
ical Director,  NORTHWEST 
PERMANENTE,  P.G.,  2701 
N.W.  Vaughn  St.,  #300,  Portland, 
OR  97210-5398.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente  PC 
Physicians  and  Surgeons 


Part  to  full  time 
Family/General  Practitioner 


No  on  call 
Well  trained  staff 
Malpractice  fee  paid 
Hours  and  salary  negotiable 
Pleasant  working  conditions 


Send  CV  to: 
Fresno  Medical  Group 
3736  N First  St 
Fresno.  CA  93726 


CALL  (209)  222-3200  FAX  (209)  224-7830 


ORTHOPAEDIST-BC/BE,  California-licensed,  needed 
for  San  Francisco-based  multispecialty  medical  prac- 
tice. Primarily  forensic  medical  practice  (evaluation 
and  expert  witness  evaluations  in  workers'  compensa- 
tion, personal  injury,  etc).  Excellent  opportunity  for  ex- 
perienced clinician  looking  to  emphasize  evaluation 
and  consultation  practice  as  opposed  to  heavy  treat- 
ment-based practice.  Full-time  and  part-time  employ- 
ment available,  exceptionally  high  income  potential, 
full  benefits,  and  401 K.  Submit  CV  and  letter  stating 
professional  goals  and  availability  to  Administrator, 
2040  Polk  St,  Box  337,  San  Francisco,  CA  94109. 

FAMILY  PRACTICE.  We  are  a ten-site  community 
health  center  located  in  central  California.  We  have 
an  opening  at  our  clinic  near  Bakersfield  for  a Family 


Practitioner.  Competitive  salary,  revenue  from  hospi- 
talization, excellent  benefits,  daytime  hours,  and  lim- 
ited call.  Loan  repayment  available  through  NHSC. 
Contact:  George  Laven,  MD,  or  George  Johnston  at 
(805)  845-3731. 


...But 
Don’t 
Take 
Our 
Word 
For  It. 


In  comparative 

cost-per-contact 

studies  by 

Healthcare 

Communications, 

Inc.: 

Medical 
journals  were 
shown  to  be  the 
most 

cost-eftective 
medium  for 
making 
physician 
contact. 

For  more 
information 
call 

John  Crook, 
WJM’s 
Ad  Manager 


(415)  882- 
SI  78 


+ 

SAINT 

JOSEPH 


New  Mexico 

E xcellent  opportunity  for 
board  certified  or  board  eligible  Family 
Practice  physicians  and  Pediatricians  to 
join  MED-NET  (Medical  Network  of 
New  Mexico),  an  integrated  healthcare 
system.  Enjoy  sunshine,  skiing,  hiking, 
fishing  and  hunting  in  a Southwestern 
lifestyle.  For  further  information 
contact  Anne  Winter,  Vice  President, 

The  St.  Joseph  Healthcare  System, 
Albuquerque,  New  Mexico. 

Family  Practice 
Physicians 

Pediatricians 

(505)  246-8003 


More  of  what  you  like 
about  medicine. 
Less  of  what  you  don't. 


When  you 
join  Pacific 
Physician 
Services  (PPS) 

Medical  Group, 
you  do  what  you 
do  best — care 
for  people.  And 
we  do  what  we 
do  best — manage  the 
business  of  medicine. 

Because  PPS  was 
founded  by  physicians  for 
physicians,  we  reward  you 
with  an  excellent  salary 
guarantee,  an  outstanding 


benefits  package, 
liberal  call 
schedules,  and 
more.  We  have 
opportunities  in 
Northern  and 
Southern 
California, 
Nevada,  and 

Arizona. 

If  you  went  to  school  to 
care  for  people,  we  invite 
you  to  examine  PPS,  one  of 
the  nation's  fastest  growing 
multispecialty  medical  group 
practice  networks. 


Call  today  for  your  practice  opportunity 

California  (800)  266-2821  • National  (800)  338-4798 


Or  Send  CV  to: 

Physician  Relations  • 1826  Orange  Tree  Lane  • Redlands,  CA  92374 
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Your 
next  job 
is  on 
the  line. 

1-800-233-9330 

Finally  you  have  direct  access  to  career  opportunities  across  the 
country.  The  new  Practice  Opportunity  Line  offers  an  easy, 
no  pressure,  confidential  way  to  conduct  a thorough  job  search 
on  your  own,  24  hours  a day.  All  you  have  to  do  is  call,  follow1 
the  prompts  and  research  the  openings.  Then  send  a voice  mail 
mini-CV  to  the  opportunities  you  wish  to  pursue.  It's  the  newest, 
fastest  and  simplest  way  to  get  the  job  you  want. 


The  Practice 
Opportunity  Line 

Were  on  call  for  you. 
from  Physician's  Market  Information  Center  1 • 800 • 423 • 1 229 


PRACTICE  OPPORTUNITY 

SUNNYVALE,  (NORTHERN)  CALIFORNIA 

OCCUPATIONAL  MEDICINE 

EXCELLENT  OPPORTUNITY.  Large 
multispecialty  group  with  an 
expanding  Division  of  Occupational 
Medicine  has  an  immediate  opening 
for  a qualified,  energetic  physician. 
We  are  seeking  a career-minded 
physician  with  superb  clinical  and 
communication  skills.  Experience 
with  managed  care,  computers,  and 
teaching  is  desirable. 

We  are  offering  a full-time  position 
with  an  opportunity  to  become  a 
shareholder  after  18  months. 

For  more  information  regarding  this 
opportunity,  please  contact: 

Kathleen  Strawbridge 
Medical  Staff  Coordinator 
Sunnyvale  Medical  Clinic 
301  Old  San  Francisco  Rd 
Sunnyvale,  CA  94086 
(408)  730-4309 

Ml  Sunnyvale 
fiil  Medical  Clinic 


The  Prescott  VA  Medical  Center  is 
seeking  BC/BE  Internal  Medicine  physi- 
cians, one  with  an  interest  in  Infectious 
Disease,  as  full-time  staff  physicians  to 
provide  primary  care.  Prescott,  the  "mile- 
high"  Old  West  city  is  conveniently  located 
98  miles  north  of  Phoenix,  the  state  capi- 
tal. At  an  altitude  of  5.300  feet,  the  city  is 
nestled  in  the  mountainous,  ponderosa 
pine  area  of  north  central  Arizona.  Lots  of 
sun  in  a dry  four-season  climate,  fresh  air. 
and  recreation  abound.  Money  Magazine 
rates  Prescott,  Arizona  as  the  number 
one  city  to  live  in.  Malpractice  is  cov- 
ered. Interested  and  qualified  candidates 
should  send  CV  to: 

Bruce  Manziello,  MD,  FACP 
Chief  of  Staff 
VA  Medical  Center 
Attn:  (11)  Prescott,  AZ  86313 
or  call  (602)  776-6009 


FAMILY  PRACTICE 

Northern  California  multispecialty  group  has 

immediate  opening.  Clinical  activities  involve  full 
range  of  Family  Practice  outpatient  and  inpa- 
tient practice.  Abundant  recreational  opportuni- 
ties and  small  town  living.  Competitive  salary 
and  comprehensive  benefit  package.  CV  to: 
10978  Donner  Pass  Rd,  Truckee,  CA  96161. 
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COASTAL  & INLAND 
SOUTHERN  CALIFORNIA 
INTERNAL  MEDICINE 

Established,  successful  medical  group  caring  lor 
FHP/TakeCare  patients  offers  board  certified/board 
eligible  Internists  excellent  opportunities  in  several 
Southern  California  communities.  Our  association 
with  FHP  gives  you  the  support  and  resources  of 
America's  5th  largest  managed  care  organization 
while  you  also  maintain  a high  degree  of  profes- 
sional autonomy  and  avoid  the  complexities  of 
managing  multiple  MCO  contracts.  You'll  be  given 
the  clinical  support  you  need,  from  specialists  to 
ancillary  professionals  and  have  a balanced  lifestyle 
due  to  our  wealth  of  resources.  Excellent  compen- 
sation; time  off  for  CME;  fully  paid  malpractice: 
paid  vacation:  retirement  plans  and  much  more. 
You’ll  be  minutes  from  beaches,  mountains  and 
endless  cultural  and  recreational  venues.  Please 
call  toll  free  (800)  241-4347  or  forward  yourCV  to: 
FHP  Health  Care.  Professional  Staffing,  M.  Young. 
18000  Studebaker  Rd..  Cerritos.  CA  90703.  FAX 
(310)809-9737.  EOE. 


BC  INTERNIST.  CALIFORNIA  TRAINED  AND 
LICENSED.  Three  years'  experience  with  large 
HM0.  Would  like  to  return  to  Bay  Area  into  a 
rewarding  practice.  Married,  with  two  children. 
M.  Hall,  4611  Twinbrook  Rd,  Fairfax,  VA  22032. 
Call  (703)  323-6349. 


AMBULATORY  CARE 
MEDICAL  DIRECTOR 


The  Health  Services  Agency- 
Ambulatory  Care  Department 
invites  your  curriculum  vitae  for  the  posi- 
tion of  Ambulatory  Care  Medical  Director. 

The  Medical  Director  position  is  a practic- 
ing physician,  eligible  for  faculty  appoint- 
ment. responsible  to  oversee  and  direct  the 
outpatient  delivery  system  for  the  County 
of  Fresno;  work  closely  with  faculty  and 
designated  Outpatient  Medical  Director  to 
establish  standards  of  care:  ensures  clini- 
cal competency  of  physicians  and  mid 
level  providers  and  assures  quality  care. 

The  best  qualified  individual  will  possess 
strong  communication  and  written  skills; 
ability  to  work  in  complex  settings:  board 
certification  in  a recognized  primary  care 
field  with  expertise  in  managed  care  sys- 
tems and  program  administration,  license 
to  practice  in  California.  Fresno  enjoys  a 
competitive  cost  of  living;  theaters,  sym- 
phony; parks:  shopping  malls;  fine  dining 
and  a variety  of  post-secondary  education- 
al institutions.  Centrally  located.  Fresno 
has  the  unique  advantage  of  easy  access  to 
the  seacoast.  the  Sierras,  and  skiing  and  is 
within  three  hours  of  Los  Angeles.  San 
Francisco  and  three  national  parks.  Direct 
inquiries  to: 

Richard  Lockwood,  MD 
Director  of  Medical  Affairs 
(209)  453-5005 
Submit  CV  to: 
Health  Services  Agency 
Valley  Medical  Center 
445  S Cedar,  Fresno,  CA  93702 
(209)  453-5746,  FAX  (209)  453-5753 

EEO/AA/DE  r 
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We  have  two  new 
FREE  CATALOGS. 

1.  Medical  Books  Catalog 

2.  Allied  Health  and  Nursing 
Books  Catalog 

Call,  write  or  come  in 
for  your  free  copy  today. 

(206)  543-6582  • Fax  685-3921 


University 

BOOKSTORE 


301  South  Campus  Center 
University  of  Washington 
Seattle,  WA  98195 
Open  Mon.-Fri.  8 AM-5  PM; 
Thurs.  nights  ’til  8; 

Sat.  10  AM-4  PM 


FREEDOM  CHOICES 
EXCELLENCE 


Family  Practice  • Internal  Medicine  • Pediatrics 


m 


The  T.ocums’ Company 

1 - 800-735-6286 


■ 

HKA  LOCUM  TENENS  is  looking  for 

H 

quality  physicians  to  do  Locum  Tenens 

We  have  opportunities  coast-to-coast 

K 

We  furnish  Occurrence  Malpractice 

Insurance  (no  tail  necessary).  Please 

A 

call  HKA  Locum  Tenens  at 

■ 

(800)  226-6347  Ext  AM7.1 

VOICE  OPERATED  COMPUTER  SYSTEMS.  Hands-free 

I dictation  for  functional  or  handicapped  persons.  Voice 
commands  produce  text,  control  WordPerfect  func- 
tions. Complete  documents  immediately,  improve  effi- 
i ciency,  reduce  costs.  Adapts  to  voice,  language  and 
I vocabulary  patterns  of  user.  For  information:  Steven  R. 
Homel,  MD,  (801)  942-6443,  FAX  (801)  944-2304. 

OLYMPUS  COLONOSCOPE  (Model  CF-P20L),  168  cm, 
excellent  condition,  includes  all  accessories  and  teach- 
ing attachment.  Asking  $5,500.  Halogen  light  source 
J also  available,  $475.  Randall  Nelson,  MD,  San  Jose, 
(408)  297-5040. 

TITMUS-II  AEROMEDICAL  VISION  TESTER.  $1,000. 
, Call  (801)  753-3728. 


ELECTRONIC  CLAIMS  PROCESSING.  Claims 
processed  and  paid  in  14  to  21  days.  Increase  your 
cashflow  and  reduce  cost.  J & S Medical  Claims 
Service,  P0  Box  173,  Shell,  WY  82441;  (307)  765- 
4734. 


MEDICAL  PRACTICE  AND  REAL  ESTATE.  Well-estab- 
lished on  southern  Oregon  coast.  Perfect  for  General 
Practitioner/specialist/group.  X-ray,  lab,  minor  surgery, 
fulmonary  function,  physiotherapy,  accounts  receivable, 
owner  financing.  $600,000.  Call  Jolie  Johnson  (800) 
947-9717.  Ideal  Properties. 


■ your  ad  here  ■ 


PEDIATRICS-CALL  FOR  ABSTRACTS.  The  American 
Pediatric  Society  and  the  Society  for  Pediatric 
Research  announce  a January  3,  1995,  abstract  dead- 
line for  the  1995  Annual  Meeting  (May  8-11,  1995, 
San  Diego  Convention  Center).  For  further  informa- 
tion contact:  APS/SPR  Association  Headquarters,  141 
Northwest  Point  Blvd,  P0  Box  675,  Elk  Grove  Village, 
IL  60009-0675.  Call  (708)  427-0205.  FAX  (708)  427- 
1305. 


MARCH  5-10:  COPING  WITH  CURRENT  ISSUES 
IN  CLINICAL  PRACTICE  featuring  Drs.  Paul 
Appelbaum,  Charles  Nemeroff,  Glen  Gabbard, 
Walter  Menninger,  and  Bernard  Beitman. 
Location:  Park  City,  UT.  Cost:  $395  through 
February  4 (daily  rates  are  available).  CE  Credit: 
28  hours.  Contact:  The  Menninger  Clinic, 
Continuing  Education  (800)  288-7377. 

PEDIATRICS-1995  ANNUAL  MEETINGS.  The 

American  Pediatric  Society,  the  Society  for  Pediatric 
Research,  and  the  Ambulatory  Pediatric  Association, 
May  8-11,  1995,  San  Diego  Convention  Center,  San 
Diego,  California.  Contact:  APS/SPR  Association 
Headquarters,  141  Northwest  Point  Blvd,  PO  Box  675, 
Elk  Grove  Village,  IL  60009-0675.  Call  (708)  427- 
0205;  FAX  (708)  427-1305.  Or:  Ambulatory  Pediatric 
Association,  6728  Old  McLean  Village,  McLean,  VA 
22101.  Call  (703)  556-9222;  FAX  (703)  556-8729. 


Eleventh  Annual  Cardiovascular  Conference 
at  Lake  Louise.  March  6-9,  1995.  Lake  Louise. 
Alberta.  Canada.  Fees:  $410  for  ACC  members: 
$495  for  non-members;  $250  for  fellows-in- 
training.  residents,  physician  assistants,  nurses, 
and  technologists.  For  information,  call: 
American  College  of  Cardiology.  Extramural 
Programs.  (8(H))  257-4739;  FAX  (301)897-9745. 


, THE  mi 

University 
of  utah 


ADVANCES  IN 
INTERNAL 
MEDICINE 
Postgraduate 
Symposium 
March  6-10, 1995 
Snowbird,  Utah 


Program  Chairman:  M.  Berenson,  M.D. 
20  hrs.  AMA  Category  1 Credit 

Contact:  CME  Office 
University  of  Utah  School  of  Medicine 
Salt  Lake  City,  Utah  84132 


MOUNT  EVEREST,  BROAD  PEAK.  When  you're  ready 
for  big-league  climbing  our  veteran  guides  make  it 
happen.  Rope  up  with  Scott  Fischer,  Rob  Hess,  Alex 
Lowe  and  Ed  Viestrus.  Everest  (S  Col),  Spring  '95. 
Broad  Peak  (Pakistan),  Summer  '95.  Plus,  the  seven 
summits,  enviro-treks,  Kilimanjaro,  Safari  and  Pacific 
Northwest,  Alpine  School.  (206)  937-8389,  FAX  937- 
1772. 


CALIFORNIA:  NURSE  PRACTITIONERS  AND  PHYSI- 
CIAN ASSISTANTS  PROVIDED  for  your  clinical  set- 
ting. Locum  tenens  and  permanent  placements 
through  Western  Practitioner  Resources,  California’s 
most  active,  most  respected  placement  service  for 
Nurse  Practitioners  and  Physician  Assistants.  For  fur- 
ther information  contact  Heidi  Bourne,  RN,  Director, 
(800)  345-5859. 


PRACTICE  LOANS-ALL  TYPES.  Equipment- 
new/used,  practice  acquisition,  accounts  receivable, 
credit  lines,  operating  capital.  Easy  qualifying;  fast 
approvals.  Call  Pro  Med  Financial,  (714)  647-5566. 


PRACTICE  LOANS-ALL  TYPES.  Equipment- 
new/used,  practice  acquisition,  accounts  receivable, 
credit  lines,  operating  capital.  Easy  qualifying;  fast 
approvals.  Call  Pro  Med  Financial,  (714)  633-9751. 

OSTRICH.  America's  best  kept,  money-making  secret 
is  the  cash  crop  of  the  nineties.  Call  Pacific  Ostrich 
Group  at  (916)  966-3710. 


WEST  MAUI.  Luxurious  oceanfront  condo  between 
Kaanapali  and  Kapalua.  Two  bedrooms,  two  and  a 
half  baths.  42-foot  lanai  with  magnificent  views  of 
Molokai  and  Lanai.  Pool,  tennis,  fitness  center.  Before 
12/20  call  (417)  831-9919.  12/21-2/22  (808)  669- 
6939. 


SUBSCRIBE 

NOW 

to 

The  Western  Journal 
of  Medicine 

by  fax: 

(415)  882-3379 

or  call 

(415)  882-5179 

to  place  your  order 


The  Western  Journal  of  Medicine 


SINCE  1 902  • CIRCULATION  45,000+ 


Classified 

Advertisements 


The  rate  for  each  insertion  is  $8  per  line  (average  six  words  per  line)  with  five  line  [$40]  minimum.  A 
confidential  box  number  (in  lieu  of  your  address)  can  be  assigned  to  your  advertisement  for  $1 0 each 
month.  The  replies  to  the  box  number  will  be  directly  forwarded  to  you  as  they  arrive  at  WjM's  office. 

Classified  display  rates  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 
inches  (2%  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding 
issue.  All  copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  dis- 
closure of  their  identity;  your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  The 
right  is  reserved  to  reject,  withdraw,  or  modify  all  classified  advertising  copy  in  conformity  with  the  de- 
cisions of  the  Advertising  Committee. 

Please  Type  or  Print  Advertising  Copy 

Classified  Advertisements  Are  Payable  in  Advance 

CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
P.O.  BOX  7602,  SAN  FRANCISCO,  CA  94120-7602 
(415)  882-33 76 
FAX  (415)  882-3379 


ad  copy 

Print  or  Type  Clearly 


Number  of  lines X $8  = $ 

(six  words  per  line ) 

Optional:  Confidential  box 

number  charge  +$10  = 

Subtotal  (minimum  $40  or 
minimum  $50  with 
confidential  box  number) 

Number  of  insertions X $ 

Check  enclosed  for:  $ 


Name  (Please  Print) 


Contact 


Address 


City/State/Zip 

( ) 

Phone 


(subtotal) 


Signature 
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arm 

California  Medical 
Association 


California  Natural  Death  Act 
Guidelines  and  Declaration 

Order  Form 

This  directive  allows  an  adult  person  to  instruct  his  or 
her  doctor  to  withold  or  withdraw  life-sustaining  med- 
ical treatment  if  the  person  develops  either  a terminal  ill- 
ness or  a permanent  unconscious  condition  (such  as  an 
irreversible  coma),  if  the  life-sustaining  treatment 
would  only  prolong  the  process  of  dying  or  the  unconsci- 
uous  condition.  However,  treatment  necessary  to  pro- 
vide comfort  and  relieve  pain  would  still  be  given. 

This  “living  will”  form  is  recommended  for  use  by 
individuals  who  have  not  stated  their  treatment 
preferences  in  a Durable  Power  of  Attorney  for 
Health  Care. 


California  Natural  Death  Act 
Guidelines  and  Declaration 


FOR  MORE  INFORMATION 
Call  415-882-5175 


Qty 

Members 

Non-meml 

1 

$2 

$2 

10 

7 

10 

25 

12 

15 

50 

20 

25 

100 

30 

40 

200 

50 

75 

Totals 


Please  add  your  county  Sales  Tax 
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PRAVACHOL® 

Pravastatin  Sodium  Tablets 

CONTRAINDICATIONS 

Hypersensitivity  to  any  component  of  this  medication 

Active  liver  disease  or  unexplained,  persistent  elevations  in  liver  function  tests  (see  WARNINGS) 

Pregnancy  and  lactation  Atherosclerosis  is  a chronic  process  and  discontinuation  of  lipid-lowering  drugs  dunng  pregnancy 
should  have  little  impact  on  the  outcome  of  long-term  therapy  of  primary  hypercholesterolemia.  Cholesterol  and  other  products  of 
cholesterol  biosynthesis  are  essential  components  for  fetal  development  (including  synthesis  of  steroids  and  cell  membranes).  Since 
HMG-CoA  reductase  inhibitors  decrease  cholesterol  synthesis  and  possibly  the  synthesis  of  other  biologically  active  substances 
derived  from  cholesterol,  they  may  cause  fetal  harm  when  administered  to  pregnant  women.  Therefore,  HMG-CoA  reductase 
inhibitors  are  contraindicated  during  pregnancy  and  in  nursing  mothers  Pravastatin  should  be  administered  to  women  of  child- 
bearing age  only  when  such  patients  are  highly  unlikely  to  conceive  and  have  been  informed  of  the  potential  hazards.  If  the 
patient  becomes  pregnant  while  taking  this  class  of  drug,  therapy  should  be  discontinued  and  the  patient  appnsed  of  the  potential 
hazard  to  the  fetus. 

WARNINGS 

Liver  Enzymes:  HMG-CoA  reductase  inhibitors,  like  some  other  lipid-lowenng  therapies,  have  been  associated  with  biochemical 
abnormalities  of  liver  function  Increases  of  serum  transaminase  (ALT,  AST)  values  to  more  than  3 times  the  upper  limit  of  normal 
occurring  on  2 or  more  (not  necessanly  sequential)  occasions  have  been  reported  in  1 .3%  of  patients  treated  with  pravastatin  in  the 
U.S.  over  an  average  penod  of  1 8 months.  These  abnormalities  were  not  associated  with  cholestasis  and  did  not  appear  to  be  relat  - 
ed  to  treatment  duration.  In  those  patients  in  whom  these  abnormalities  were  believed  to  be  related  to  pravastatin  and  who  were 
discontinued  from  therapy,  the  transaminase  levels  usually  fell  slowly  to  pretreatment  levels.  These  biochemical  findings  are  usually 
asymptomatic  although  worldwide  expenence  indicates  that  anorexia,  weakness,  and/or  abdominal  pain  may  also  be  present  in  rare 
patients. 

As  with  other  lipid-lowenng  agents,  liver  function  tests  should  be  performed  during  therapy  with  pravastatin.  Serum  amino- 
transferases, including  ALT  (SGPT),  should  be  monitored  before  treatment  begins,  every  six  weeks  for  the  first  three 
months,  every  eight  weeks  during  the  remainder  of  the  first  year,  and  periodically  thereafter  (e.g.,  at  about  six-month 
intervals).  Special  attention  should  be  given  to  patients  who  develop  increased  transaminase  levels.  Uver  function  tests  should  be 
repeated  to  confirm  an  elevation  and  subsequently  monitored  at  more  frequent  intervals.  If  increases  in  AST,  and  ALT  equal  or 
exceed  three  times  the  upper  limit  of  normal  and  persist  then  therapy  should  be  discontinued.  Persistence  of  significant  amino- 
transferase elevations  following  discontinuation  of  therapy  may  warrant  consideration  of  liver  biopsy 

Active  liver  disease  or  unexplained  transaminase  elevations  are  contraindications  to  the  use  of  pravastatin  (see  CONTRAINDICA- 
TIONS) Caution  should  be  exercised  when  pravastatin  is  administered  to  patients  with  a history  of  liver  disease  or  heavy  alcohol 
ingestion  (see  CLINICAL  PHARMACOLOGY:  Pharmacokinetics/Metabolism)  Such  patients  should  be  closely  monitored,  started 
at  the  lower  end  of  the  recommended  dosing  range,  and  titrated  to  the  desired  therapeutic  effect 

Skeletal  Muscle:  Rare  cases  of  rhabdomyolysis  with  acute  renal  failure  secondary  to  myoglobinuria  have  been  reported 
with  pravastatin  and  other  drugs  in  this  class.  Uncomplicated  myalgia  has  also  been  reported  in  pravastatin-treated  patients 
(see  ADVERSE  REACTIONS)  Myopathy,  defined  as  muscle  aching  or  muscle  weakness  in  conjunction  with  increases  in  creatine 
phosphokinase  (CPK)  values  to  greater  than  10  times  the  upper  normal  limit  was  rare  (<  0.1%)  in  pravastatin  clinical  trials. 
Myopathy  should  be  considered  in  any  patient  with  diffuse  myalgias,  muscle  tenderness  or  weakness,  and/or  marked  elevation  of 
CPK.  Patients  should  be  advised  to  report  promptly  unexplained  muscle  pain,  tenderness  or  weakness,  particularly  if  accompanied 
by  malaise  or  fever  Pravastatin  therapy  should  be  discontinued  if  markedly  elevated  CPK  levels  occur  or  myopathy  is  diag- 
nosed or  suspected.  Pravastatin  therapy  should  also  be  temporarily  withheld  in  any  patient  experiencing  an  acute  or  seri  - 
ous  condition  predisposing  to  the  development  of  renal  failure  secondary  to  rhabdomyolysis,  e.g.,  sepsis;  hypotension; 
major  surgery;  trauma;  severe  metabolic,  endocrine,  or  electrolyte  disorders;  or  uncontrolled  epilepsy. 

The  risk  of  myopathy  during  treatment  with  another  HMG-CoA  reductase  inhibitor  is  increased  with  concurrent  therapy  with  either 
erythromycin,  cyclosponne,  niacin,  or  fibrates.  However,  neither  myopathy  nor  significant  increases  in  CPK  levels  have  been  observed 
in  three  reports  involving  a total  of  100  post-transplant  patients  (24  renal  and  76  cardiac)  treated  for  up  to  two  years  concurrently  with 
pravastatin  10-40  mg  and  cyclosporine.  Some  of  these  patients  also  received  other  concomitant  immunosuppressive  therapies.  In 
one  single-dose  study,  pravastatin  levels  were  found  to  be  increased  in  cardiac  transplant  patients  receiving  cyclosporine.  Further,  in 
clinical  trials  involving  small  numbers  of  patients  who  were  treated  concurrently  with  pravastatin  and  niacin,  there  were  no  reports  of 
myopathy.  Also,  myopathy  was  not  reported  in  a trial  of  combination  pravastatin  (40  mg/day)  and  gemfibrozil  (1200  mg/day),  although 
4 of  75  patients  on  the  combination  showed  marked  CPK  elevations  versus  one  of  73  patients  receiving  placebo.  There  was  a trend 
toward  more  frequent  CPK  elevations  and  patient  withdrawals  due  to  musculoskeletal  symptoms  in  the  group  receiving  combined 
treatment  as  compared  with  the  groups  receiving  placebo,  gemfibrozil,  or  pravastatin  monotherapy  (see  PRECAUTIONS:  Drug 
Interactions)  The  use  of  fibrates  alone  may  occasionally  be  associated  with  myopathy.  The  combined  use  of  pravastatin 
and  fibrates  should  be  avoided  unless  the  benefit  of  further  alterations  in  lipid  levels  is  likely  to  outweigh  the  increased  risk 
of  this  drug  combination. 

PRECAUTIONS 

General:  Pravastatin  may  elevate  creatine  phosphokinase  and  transaminase  levels  (see  ADVERSE  REACTIONS).  This  should  be 
considered  in  the  differential  diagnosis  of  chest  pain  in  a patient  on  therapy  with  pravastatin. 

Homozygous  Familial  Hypercholesterolemia.  Pravastatin  has  not  been  evaluated  in  patients  with  rare  homozygous  familial  hyper- 
cholesterolemia. In  this  group  of  patients,  it  has  been  reported  that  HMG-CoA  reductase  inhibitors  are  less  effective  because  the 
patients  lack  functional  LDL  receptors. 

Renal  Insufficiency.  A single  20  mg  oral  dose  of  pravastatin  was  administered  to  24  patients  with  varying  degrees  of  renal 
impairment  (as  determined  by  creatinine  clearance).  No  effect  was  observed  on  the  pharmacokinetics  of  pravastatin  or  its  3a- 
hydroxy  isomeric  metabolite  (SQ  31 ,906).  A small  increase  was  seen  in  mean  AUC  values  and  half-life  (t  1/2)  for  the  inactive  enzy- 
matic ring  hydroxylation  metabolite  (SQ  31 ,945).  Given  this  small  sample  size,  the  dosage  administered,  and  the  degree  of  individual 
variability,  patients  with  renal  impairment  who  are  receiving  pravastatin  should  be  closely  monitored. 

Information  for  Patients:  Patients  should  be  advised  to  report  promptly  unexplained  muscle  pain,  tenderness  or  weakness,  partic- 
ularly if  accompanied  by  malaise  or  fever 

Drug  Interactions:  Immunosuppressive  Drugs,  Gemfibrozil,  Niacin  (Nicotinic  Acid),  Erythmmycin:  See  WARNINGS:  Skeletal  Muscle. 

Antipyrine:  Since  concomitant  administration  of  pravastatin  had  no  effect  on  the  clearance  of  antipynne,  interactions  with  other 
drugs  metabolized  via  the  same  hepatic  cytochrome  isozymes  are  not  expected. 

Cholestyramine/Colestipol:  Concomitant  administration  resulted  in  an  approximately  40  to  50%  decrease  in  the  mean  AUC  of 
pravastatin.  However,  when  pravastatin  was  administered  1 hour  before  or  4 hours  after  cholestyramine  or  1 hour  before  colestipol 
and  a standard  meal,  there  was  no  clinically  significant  decrease  in  bioavailability  or  therapeutic  effect  (See  DOSAGE  AND  ADMIN- 
ISTRATION: Concomitant  Therapy.) 

Warfann:  In  a study  involving  10  healthy  male  subjects  given  pravastatin  and  warfann  concomitantly  for  6 days,  bioavailability 
parameters  at  steady  state  for  pravastatin  (parent  compound)  were  not  altered.  Pravastatin  did  not  alter  the  plasma  protein -binding 
of  warfann.  Concomitant  dosing  did  increase  the  AUC  and  Cmax  of  warfann  but  did  not  produce  any  changes  in  its  anticoagulant 
action  (i.e.,  no  increase  was  seen  in  mean  prothrombin  time  after  6 days  of  concomitant  therapy).  However,  bleeding  and  extreme 
prolongation  of  prothrombin  time  has  been  reported  with  another  drug  in  this  class.  Patients  receiving  warfann-type  anticoagulants 
should  have  their  prothrombin  times  closely  monitored  when  pravastatin  is  initiated  or  the  dosage  of  pravastatin  is  changed. 

Cimetidine:  The  AUCo^r  for  pravastatin  when  given  with  cimetidine  was  not  significantly  different  from  the  AUC  for  pravastatin 
when  given  alone.  A significant  difference  was  observed  between  the  AUC’s  for  pravastatin  when  given  with  cimetidine  compared  to 
when  administered  with  antacid. 

Digoxin:  In  a crossover  trial  involving  18  healthy  male  subjects  given  pravastatin  and  digoxin  concurrently  for  9 days,  the 
bioavailability  parameters  of  digoxin  were  not  affected.  The  AUC  of  pravastatin  tended  to  increase,  but  the  overall  bioavailability  of 
pravastatin  plus  its  metabolites  SQ  31 ,906  and  SQ  31 ,945  was  not  altered. 

Cyclosporine:  Some  investigators  have  measured  cyclosporine  levels  in  patients  on  pravastatin,  and  to  date,  these  results  indi- 
cate no  clinically  meaningful  elevations  in  cyclosporine  levels.  In  one  single-dose  study,  pravastatin  levels  were  found  to  be 
increased  in  cardiac  transplant  patients  receiving  cyclosponne. 

Gemfibrozil:  In  a crossover  study  in  20  healthy  male  volunteers  given  concomitant  single  doses  of  pravastatin  and  gemfibrozil, 
there  was  a significant  decrease  in  unnary  excretion  and  protein  binding  of  pravastatin.  In  addition,  there  was  a significant  increase 
in  AUC,  Cmax,  and  Tmax  for  the  pravastatin  metabolite  SQ  31 ,906.  Combination  therapy  with  pravastatin  and  gemfibrozil  is  general  - 
ly  not  recommended. 

In  interaction  studies  with  aspirin,  antacids  (1  hour  prior  to  PRAVACHOL  (pravastatin  sodium)),  cimetidine,  nicotinic  acid,  or 
probucol,  no  statistically  significant  differences  in  bioavailability  were  seen  when  PRAVACHOL  was  administered. 

Other  Drugs:  During  clinical  trials,  no  noticeable  drug  interactions  were  reported  when  PRAVACHOL  was  added  to:  diuretics,  anti- 
hypertensives,  digitalis,  ACE  inhibitors,  calcium  channel  blockers,  beta-blockers,  or  nitroglycerin. 

Endocrine  Function:  HMG-CoA  reductase  inhibitors  interfere  with  cholesterol  synthesis  and  lower  circulating  cholesterol  levels  and, 
as  such,  might  theoretically  blunt  adrenal  or  gonadal  steroid  hormone  production.  Results  of  clinical  trials  with  pravastatin  in  males 
and  post-menopausal  females  were  inconsistent  with  regard  to  possible  effects  of  the  drug  on  basal  steroid  hormone  levels.  In  a 
study  of  21  males,  the  mean  testosterone  response  to  human  chorionic  gonadotropin  was  significantly  reduced  (p  < 0.004)  after  16 
weeks  of  treatment  with  40  mg  of  pravastatin.  However,  the  percentage  of  patients  showing  a > 50%  rise  in  plasma  testosterone 
after  human  chorionic  gonadotropin  stimulation  did  not  change  significantly  after  therapy  in  these  patients.  The  effects  of  HMG-CoA 
reductase  inhibitors  on  spermatogenesis  and  fertility  have  not  been  studied  in  adequate  numbers  of  patients.  The  effects,  if  any,  of 
pravastatin  on  the  pituitary-gonadal  axis  in  pre-menopausal  females  are  unknown.  Patients  treated  with  pravastatin  who  display 
clinical  evidence  of  endocrine  dysfunction  should  be  evaluated  appropriately.  Caution  should  also  be  exercised  if  an  HMG-CoA 
reductase  inhibitor  or  other  agent  used  to  lower  cholesterol  levels  is  administered  to  patients  also  receiving  other  drugs  (e.g.,  keto- 
conazole,  spironolactone,  cimetidine)  that  may  diminish  the  levels  or  activity  of  steroid  hormones. 

CNS  Toxicity:  CNS  vascular  lesions,  characterized  by  perivascular  hemorrhage  and  edema  and  mononuclear  cell  infiltration  of 
perivascular  spaces,  were  seen  in  dogs  treated  with  pravastatin  at  a dose  of  25  mg/kg/day,  a dose  that  produced  a plasma  drug 
level  about  50  times  higher  than  the  mean  drug  level  in  humans  taking  40  mg/day.  Similar  CNS  vascular  lesions  have  been 
observed  with  several  other  drugs  in  this  class. 

A chemically  similar  drug  in  this  class  produced  optic  nerve  degeneration  (Wallenan  degeneration  of  retinogeniculate  fibers)  in  clin- 
ically normal  dogs  in  a dose-dependent  fashion  starting  at  60  mg/kg/day,  a dose  that  produced  mean  plasma  levels  about  30  times 
higher  than  the  mean  drag  level  in  humans  taking  the  highest  recommended  dose  (as  measured  by  total  enzyme  inhibitory  activity). 
This  same  drug  also  produced  vestibulocochlear  Wallerian-like  degeneration  and  retinal  ganglion  cell  chromatolysis  in  dogs  treated 
for  1 4 weeks  at  1 80  mg/kg/day,  a dose  which  resulted  in  a mean  plasma  drug  level  similar  to  that  seen  with  the  60  mg/kg/day  dose. 


Carcinogenesis,  Mutagenesis,  Impairment  of  Fertility:  In  a 2-year  study  in  rats  fed  pravastatin  at  doses  of  10, 30,  or  100  mg/kg 
body  weight,  there  was  an  increased  incidence  of  hepatocellular  carcinomas  in  males  at  the  highest  dose  (p  < 0.01)  Although  rats 
were  given  up  to  125  times  the  human  dose  (HD)  on  a mg/kg  body  weight  basis,  serum  drug  levels  were  only  6 to  10  times  higher 
than  those  measured  in  humans  given  40  mg  pravastatin  as  measured  by  AUC 

The  oral  administration  of  10, 30,  or  100  mg/kg  (producing  plasma  drug  levels  approximately  0.5  to  5.0  times  human  drug  levels 
at  40  mg)  of  pravastatin  to  mice  for  22  months  resulted  in  a statistically  significant  increase  in  the  incidence  of  malignant  lym 
phomas  in  treated  females  when  all  treatment  groups  were  pooled  and  compared  to  controls  ( p < 0.05)  The  incidence  was  not 
dose-related  and  male  mice  were  not  affected 

A chemically  similar  drug  in  this  class  was  administered  to  mice  for  72  weeks  at  25, 100,  and  400  mg/kg  body  weight,  which 
resulted  in  mean  serum  drug  levels  approximately  3, 15,  and  33  times  higher  than  the  mean  human  serum  drug  concentration  (as 
total  inhibitory  activity)  after  a 40  mg  oral  dose.  Liver  carcinomas  were  significantly  increased  in  high-dose  females  and  mid-  and 
high-dose  males,  with  a maximum  incidence  of  90  percent  in  males.  The  incidence  of  adenomas  of  the  liver  was  significantly 
increased  in  mid-  and  high-dose  females  Drag  treatment  also  significantly  increased  the  incidence  of  lung  adenomas  in  mid-  and 
high-dose  males  and  females.  Adenomas  of  the  eye  Hardenan  gland  (a  gland  of  the  eye  of  rodents)  were  significantly  higher  in  high- 
dose  mice  than  in  controls. 

No  evidence  of  mutagenicity  was  observed  in  vitro,  with  or  without  rat  liver  metabolic  activation,  in  the  following  studies  micro- 
bial mutagen  tests,  using  mutant  strains  of  Salmonella  typhimunum  or  Eschenchia  coli;  a forward  mutation  assay  in  L51 78Y  TK  +/- 
mouse  lymphoma  cells;  a chromosomal  aberration  test  in  hamster  cells;  and  a gene  conversion  assay  using  Saccharomyces  cere- 
visiae.  In  addition,  there  was  no  evidence  of  mutagenicity  in  either  a dominant  lethal  test  in  mice  or  a micronucleus  test  in  mice. 

In  a study  in  rats,  with  daily  doses  up  to  500  mg/kg,  pravastatin  did  not  produce  any  adverse  effects  on  fertility  or  general  repro  - 
ductive  performance.  However,  in  a study  with  another  HMG-CoA  reductase  inhibitor,  there  was  decreased  fertility  in  male  rats 
treated  for  34  weeks  at  25  mg/kg  body  weight  although  this  effect  was  not  observed  in  a subsequent  fertility  study  when  this  same 
dose  was  administered  for  1 1 weeks  (the  entire  cycle  of  spermatogenesis,  including  epididymal  maturation)  In  rats  treated  with  this 
same  reductase  inhibitor  at  180  mg/kg/day,  seminiferous  tubule  degeneration  (necrosis  and  loss  of  spermatogemc  epithelium)  was 
observed.  Although  not  seen  with  pravastatin,  two  similar  drugs  in  this  class  caused  drug-related  testicular  atrophy,  decreased 
spermatogenesis,  spermatocytic  degeneration,  and  giant  cell  formation  in  dogs.  The  clinical  significance  of  these  findings  is  unclear 
Pregnancy:  Pregnancy  Category  X.:  See  CONTRAINDICATIONS. 

Safety  in  pregnant  women  has  not  been  established.  Pravastatin  was  not  teratogenic  in  rats  at  doses  up  to  1000  mg/kg  daily  or  in 
rabbits  at  doses  up  to  50  mg/kg  daily  These  doses  resulted  in  20x  (rabbit)  or  240x  (rat)  the  human  exposure  based  on  surface  area 
(mg/meter’).  However,  in  studies  with  another  HMG-CoA  reductase  inhibitor,  skeletal  malformations  were  observed  in  rats  and  mice. 
There  has  been  one  report  of  severe  congenital  bony  deformity,  tracheo-esophageal  fistula,  and  anal  atresia  (Vater  association)  in  a 
baby  bom  to  a woman  who  took  another  HMG-CoA  reductase  inhibitor  with  dextroamphetamine  sulfate  dunng  the  first  tnmester  of 
pregnancy  PRAVACHOL  (pravastatin  sodium)  should  be  administered  to  women  of  child-beanng  potential  only  when  such  patients  are 
highly  unlikely  to  conceive  and  have  been  informed  of  the  potential  hazards.  If  the  woman  becomes  pregnant  while  taking  PRAVACHOL, 
it  should  be  discontinued  and  the  patient  advised  again  as  to  the  potential  hazards  to  the  fetus. 

Nursing  Mothers:  A small  amount  of  pravastatin  is  excreted  in  human  breast  milk.  Because  of  the  potential  for  senous  adverse 
reactions  in  nursing  infants,  women  taking  PRAVACHOL  should  not  nurse  (see  CONTRAINDICATIONS) 

Pediatric  Use:  Safety  and  effectiveness  in  individuals  less  than  18  years  old  have  not  been  established.  Hence,  treatment  in 
patients  less  than  18  years  old  is  not  recommended  at  this  time. 

ADVERSE  REACTIONS 

Pravastatin  is  generally  well  tolerated;  adverse  reactions  have  usually  been  mild  and  transient  In  4-month  long  placebo-controlled 
trials,  1 .7%  of  pravastatin-treated  patients  and  1 .2%  of  placebo-treated  patients  were  discontinued  from  treatment  because  of 
adverse  expenences  attributed  to  study  drug  therapy;  this  difference  was  not  statistically  significant  In  long-term  studies,  the  most 
common  reasons  for  discontinuation  were  asymptomatic  serum  transaminase  increases  and  mild,  non-specific  gastrointestinal 
complaints.  During  clinical  trials  the  overall  incidence  of  adverse  events  in  the  elderly  was  not  different  from  the  incidence  observed 
in  younger  patients. 

Adverse  Clinical  Events:  All  adverse  clinical  events  (regardless  of  attribution)  reported  in  more  than  2%  of  pravastatin-treated 
patients  in  the  placebo-controlled  trials  are  identified  in  the  table  below;  also  shown  are  the  percentages  of  patients  in  whom  these 
medical  events  were  believed  to  be  related  or  possibly  related  to  the  drug: 


All  Events  % 

Events  Attributed  to  Study  Drag  % 

Body  System/Event 

Pravastatin 
(N  = 900) 

Placebo 
(N  = 411) 

Pravastatin 
(N  = 900) 

Placebo 
(N  = 411) 

Cardiovascular 

Cardiac  Chest  Pain 

4.0 

3.4 

0.1 

0.0 

Dermatologic 

Rash 

4.0* 

1.1 

1.3 

0.9 

Gastrointestinal 

Nausea/Vomiting 

7.3 

7.1 

2.9 

3.4 

Diarrhea 

6.2 

5.6 

2.0 

1.9 

Abdominal  Pain 

5.4 

6.9 

2.0 

3.9 

Constipation 

4.0 

7.1 

2.4 

5.1 

Flatulence 

3.3 

3.6 

2.7 

3.4 

Heartburn 

2.9 

1.9 

2.0 

0.7 

General 

Fatigue 

3.8 

3.4 

1.9 

1.0 

Chest  Pain 

3.7 

1.9 

0.3 

0.2 

Influenza 

2.4* 

0.7 

0.0 

0.0 

Musculoskeletal 

Localized  Pain 

10.0 

9.0 

1.4 

1.5 

Myalgia 

2.7 

1.0 

0.6 

0.0 

Nervous  System 

Headache 

6.2 

3.9 

1.7* 

0.2 

Dizziness 

3.3 

3.2 

1.0 

0.5 

Renal/Gemtounnary 

Urinary  Abnormality 

2.4 

2.9 

0.7 

1.2 

Respiratory 

Common  Cold 

7.0 

6.3 

0.0 

0.0 

Rhinitis 

4.0 

4.1 

0.1 

0.0 

Cough 

2.6 

1.7 

0.1 

0.0 

* Statistically  significantly  different  from  placebo. 


The  following  effects  have  been  reported  with  drugs  in  this  class;  not  all  the  effects  listed  below  have  necessarily  been  associat- 
ed with  pravastatin  therapy: 

Skeletal : myopathy,  ihabdomyolysis,  arthralgia. 

Neurological:  dysfunction  of  certain  cranial  nerves  (including  alteration  of  taste,  impairment  of  extra-ocular  movement  facial 
paresis),  tremor,  vertigo,  memory  loss,  paresthesia,  peripheral  neuropathy,  peripheral  nerve  palsy,  anxiety,  insomnia,  depression. 

Hypersensitivity  Reactions:  An  apparent  hypersensitivity  syndrome  has  been  reported  rarely  which  has  included  one  or  more  of 
the  following  features:  anaphylaxis,  angioedema,  lupus  erythematous-like  syndrome,  polymyalgia  rheumatica,  dermatomyositis, 
vasculitis,  purpura,  thrombocytopenia,  leukopenia,  hemolytic  anemia,  positive  ANA,  ESR  increase,  eosinophilia,  arthritis,  arthralgia, 
urticaria,  asthenia,  photosensitivity,  fever,  chills,  flushing,  malaise,  dyspnea,  toxic  epidermal  necrolysis,  erythema  multiforme, 
including  Stevens- Johnson  syndrome. 

Gastrointestinal:  pancreatitis,  hepatitis,  including  chronic  active  hepatitis,  cholestatic  jaundice,  fatty  change  in  liver,  and,  rarely, 
cirrhosis,  fulminant  hepatic  necrosis,  and  hepatoma;  anorexia,  vomiting. 

Reproductive:  gynecomastia,  loss  of  libido,  erectile  dysfunction. 

Skin:  alopecia,  pruritus.  A variety  of  skin  changes  (e.g.,  nodules,  discoloration,  dryness  of  skin/mucous  membranes,  changes  to 
hair/nails)  have  been  reported. 

Eye:  progression  of  cataracts  (lens  opacities),  ophthalmoplegia. 

Laboratory  Abnormalities:  elevated  transaminases,  alkaline  phosphatase,  and  bilirubin  , thyroid  function  abnormalities. 
Laboratory  Test  Abnormalities:  Increases  in  serum  transaminase  (ALT,  AST)  values  and  CPK  have  been  observed  (see 

WARNINGS) 

Transient  asymptomatic  eosinophilia  has  been  reported.  Eosinophil  counts  usually  returned  to  normal  despite  continued  therapy. 
Anemia,  thrombocytopenia,  and  leukopenia  have  been  reported  with  HMG-CoA  reductase  inhibitors. 

Concomitant  Therapy:  Pravastatin  has  been  administered  concurrently  with  cholestyramine,  colestipol,  nicotinic  acid,  probucol  and 
gemfibrozil.  Preliminary  data  suggest  that  the  addition  of  either  probucol  or  gemfibrozil  to  therapy  with  lovastatin  or  pravastatin  is 
not  associated  with  greater  reduction  in  LDL-cholesterol  than  that  achieved  with  lovastatin  or  pravastatin  alone  No  adverse  reac- 
tions unique  to  the  combination  or  in  addition  to  those  previously  reported  for  each  drug  alone  have  been  reported.  Myopathy  and 
rhabdomyolysis  (with  or  without  acute  renal  failure)  have  been  reported  when  another  HMG-CoA  reductase  inhibitor  was  used  in 
combination  with  immunosuppressive  drags,  gemfibrozil,  erythromycin,  or  lipid-lowering  doses  of  nicotinic  acid.  Concomitant  thera- 
py with  HMG-CoA  reductase  inhibitors  and  these  agents  is  generally  not  recommended.  (See  WARNINGS:  Skeletal  Muscle  and 
PRECAUTIONS:  Drug  Interactions.) 

OVERDOSAGE 

To  date,  there  are  two  reported  cases  of  overdosage  with  pravastatin,  both  of  which  were  asymptomatic  and  not  associated  with 
clinical  laboratory  abnormalities.  If  an  overdose  occurs,  it  should  be  treated  symptomatically  and  supportive  measures  should  be 
instituted  as  required. 

Consult  package  insert  before  prescribing  PRAVACHOL  (pravastatin  podium). 

(Revised  1-94)  * l_:  (J4-422E) 


© 1994  Bristol-Myers  Squibb  Company,  Princeton,  NJ 


D3-K009 


Issued:  June  1994 


Bristol-Myers  Squibb  Company 


Effective  lipid  management 
that’s  easy  to  live  with 


Significantly  reduces  LDL-C  up  to  34%  and  total  C up  to  25%* 
Well  tolerated  with  an  excellent  safety  profile 
Suitable  to  use  with  many  other  medications 


Easy  once-a-day  dosing,  with  or  without  food 


Hi  ■ ■ ■ 

V ith  doses  of  10  mg  to  40  mg  daily. 

PRAYACHOL*  (pravastatin  sodium)  is  indicated  as  an  adjunct  to  diet  for  the  reduction  of  elevated  total  and  LDL-C  in 
patients  with  primary  hypercholesterolemia  (Types  Ila  and  lib)  when  the  response  to  diet  alone  has  not  been  adequate 
Active  liver  disease  or  unexplained  transaminase  elevations,  pregnancy,  and  lactation  are  contraindications 
to  the  use  of  pravastatin  sodium. 

Please  see  CONTRAINDICATIONS.  WARNINGS , PRECAUTIONS,  and  ADVERSE  REACTIONS  in  the  brief  summary 


of  prescribing  information  on  the  adjacent  page. 
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